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RECEIVER K.54 
(Stores Ref, 10A/7211)} 


INTRODUCTION 


1. This instrument has been designed to serve as a portable ground receiving station and is 
intended for the reception of wireless signals transmitted from aircraft engaged in artillery 
co-operation. The main purpose of the instrument 1s, therefore, to receive I.C.W. transmissions 
from the transmitter unit of an army co-cperation aircraft. The receiver is, however, also suitable 
for the reception of R/T and C.W. The range of frequencies covered by the instrument is 
approximately 1,000 to 500 ke/s (300 to 600 metres). 


2. The instrument consists of a three-valve receiver, with an arrangement for cutting out 
the third valve when not required. It is housed in a case which also contains all the necessary 
equipment for the compiete recerving installation. The complete equipment is known as 
Receiver R.54. The receiver unit itself is known as Kecetver R.55. 


3. [The equipment includes the following apparatus :—One carrying case for the receiver 
and installation. (Case, carrying, R.54, Stores Ref. 10A/7213), containing the following :— 
G} Receiver K.95 complete (Stores Kei. 10A/7229}. 
(i) H.T, battery (three 15-volt units). 
(i) L.T, battery (two f-5-voit cells or accumulator). 
(iv) One pair of telephone receivers complete. 
(v) One watch-holder. : 
(vi) Four valves, type V.KR.17 (or suitable vaives when accumulator is used). 


4, The case complete with the apparatus detailed above is shown in fig. 3. The case itself 
is described in para. 13. 


GENERAL DESCRIPTION 


5. The receiver employs three valves of the dull emitter type, the filament current for which 
is provided by dry cells or alternatively by accumulators, From an examination of the theoretical 
circuit diagram shown 1n fig. 11t will be seen that the tuning of the aerial circuit is carried out by 
means oi a variometer L, the windings of which may be connected in series or parallel by means 
of a two-position switch. A spring clamp 1s mounted on the panel, so that the variometer dial 
can be clamped in any desired position. The aerial condenser C, is connected in series with the 
variometer on the aerial side. 


5. The grid coil L, is connected between the aerial circuit and the grid condenser C,, and 
to this coulis coupled the reaction coil L, in the anode circuit of the valve V, the coupling being 
variable. Grid leak rectification is employed, the grid leak. being connected across the grid 
condenser in the usual way. The H.T. connections are brought out to three flexible leads, 
terminating in 6 B.A. claw type terminals. Identification sleeves are fitted to these, marked 
H.T.—, 15¥-+ and 45V-+, respectively. Terminals marked L.T.+ and L.T.— are provided on 
the panel for the iow tension connections. The filament rheostats are connected in the positive 
lead, and the negative lead is earthed. 


7. The detector valve V, is transformer-coupled to the first amplifying valve V, by means 
of the transformer T,, the primary of which is shunted by the condenser C;. Two rheostats R, 
and R, are included in the positive filament leads of the valves, R, controls the filament voltage 
of V, whilst RK; controis the filament voltage of both V, and V3. 
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8. The valve V, is coupled to the output valve by the transformer T,. Two telephone jacks 
J, and J, are provided in order that the telephones may be plugged into either the second or third 
valve position. The two condensers C, and C,; act as R/F by-pass condensers. C, shunts the 
telephone jack J,, and C, shunts both the telephone jacks and the primary winding of T,. The 
R/F by-pass condenser C, is connected across H.T.+- and L.T.—. 


9. A feature of the receiver is the low H.T. voltage required for efficient working. This is 
to some extent due to the method of reaction employed and is a considerable advantage in an 
instrument designed for portability. 

10. From fig. 1 it will be observed that the circuit employed is essentially simple and 
straightforward, with the exception of the arrangement of the reaction coupling. Instead of the 
reaction being applied to the aerial tuning inductance, an un-tuned grid coil L, is used for this 
purpose. The coils L, and L, are so disposed that the coupling effect is the reverse of that generally 
used for reaction. For this reason the effect of loosening the coupling is to increase reaction and 
of tightening the coupling to suppress it. 





Fic. 2. Carrying case closed for transport. 


11. The arrangement of the circuit is such that the valve is normally working in its most 
sensitive state, namely, in a regenerative but non-oscillatory condition. This condition, together 
with complete control of reaction, is obtained by the use of the reversed anode coil. The 
theoretical aspect of the principle employed is capable of more than one explanation, but the 
main features are as follows :—Suppose that two coils are connected, one in the grid and one in 
the anode circuit of any valve and that the impedances of the two coils are approximately equal. 
Now, if a condenser is connected across the two coils, the valve will oscillate, even if the two coils 
are not inductively coupled. If now the coils are inductively coupled so that the reactive effect 
assists the primary oscillations, these will be stimulated. On the other hand, if the coupling is 
reversed the tendency to oscillate is reduced. 


12. This latter condition obtains in the circuit of the receiver R.54. The coils L, and L, 
have approximately the same impedance and coupling is furmshed by the interelectrode 
capacitance of the valve, etc. From the foregoing it is clear that the circuit is prone to self- 
oscillation, but that the oscillations are suppressed by virtue of the reverse coupling. The valve 
is thus just maintained in a non-oscillatory condition when the coupling is adjusted to give 
optimum signal strength. 
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CONSTRUCTIONAL DETAILS 


13. Various views of the receiver are given in figs, 2, 3, 4, 5 and 6, and a bench wiring diagram 
in fig. 9. The receiver with the cover folded is illustrated in fig. 2, whilst the waterproof cover 1s 
shown raised in fig. 3. The latter is the normal position for the cover when operating. The 
receiver unit is shown installed in the case (1) in fig. 4. The case is made of metal-covered 
plywood and is divided into three compartments. The left-hand compartment houses the 
receiver with its H.T. batteries and spare valve, the two smaller compartments on the right house 
the dry batteries for the L.T. supply and the canvas bag containing the receiver telephones. 
The approximate dimensions of the receiver are 22 in. x 11 in. x 8}in. and the weight including 
all batteries is 394)b. 





Fic. 3. Carrying case open with flap down. 


14. The waterproof cover (2) is folded above the lid of the case, which is held open by the 
watch-holder (3), hinged to the middle partition. When closed the lid of the case is secured by 
the webbing straps (4), two leather straps (5) being provided for carrying purposes. The receiver 
unit may be removed from the case after undoing two screws. 


15. Referring to fig. 5 which is a view of the receiver unit withdrawn from the case, mounted 
on the panel (1) which is made of an insulating material are the following components. The 
filament rheostat levers (2) and (3) for the detector valve and A/F stages respectively, the telephone 
jacks (4) and (5), the two securing screws (6) and (7), reaction control (8), earth and aerial 
terminals (9) and (10) respectively, series-parallel switch (11), and aerial variometer control (12). 
Beneath the main unit is the container (13) which houses the H.T. battery (14) and spare valve (15). 


Fic. 4. 
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Fic. 5. Receiver removed from carrying case. 
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16. The aerial variometer comprises two insulating formers, The outer former or stator 
is wound with 100 turns of 32 s.w.g. d.s.c. copper wire. The rotor winding consists of 134 turns 
of 34 s.w.g. d.s.c. copper wire. The flexible connections to the rotor consist of ribbons of phosphor 
bronze, two or three turns of which are taken round the rotor spindle. The variometer scale 
is marked every 10° from 0° to 180°. The reaction control consists of the knob (8, fig. 5) which 
swings the anode, or reaction coil (8, fig. 6), so that it can be tightly or loosely coupled to the 
grid coil (7, fig. 6). The anode coil and grid coil are exactly similar, being wound on insulating 
formers. Each is wound with 225 turns of 34 s.w.g. d.s.c. copper wire to an inductance of 
1,000 mics. 


17. The underside of the panel is illustrated in fig. 6. The three valve-holders (1), (2) 
and (3) are on the left, (1) being the detector valve-holder. The iron-cored transformer (4) 
couples the detector valve to the first A/F stage. The two filament rheostats (5) and (6) are 
mounted in front of the valve-holders. The grid coil (7) and anode coil (8) may be seen behind 
the transformer. 


18. The aerial variometer (9) may be seen in the right-hand corner and near it is mounted 
the aerial series condenser (10). The coupling transformer between the first and second A/F 
stages is mounted near the telephone jacks (12) and (13). The «5 «~F condenser (14) 1s ae 
by C 6 in fig. l. The three terminals (15), (16) and (17) are connected respectively to H.T.— 
15V-+-and 45V 


5 17 16 





Fic.6 Underside of panel. 
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OPERATION 






19. Fig. 8 shows different aerial arrangements. When using the loop arrangement shown 
in fig. 8B, the loop should be tuned by means of a parallel variable condenser, as shown. If 
it is desired to use a coupled circuit arrangement, as shown in fig. 8A, a variable condenser is 


20. When an aerial of the open loop type is required, it will be found, as a general rule, 
that a 3-ft. square wooden frame wound with 50 ft. of aerial wire gives best average results. 
The frame should, if possible, be raised about 8 ft. from the ground. This arrangement is shown 
in fig. 8C. 


21. With this receiver it is important that the length of aerial indicated (1.e., 50 ft.) should 
never be exceeded. Consistently good results cannot be obtained with aerials of great length 
and large capacitance. The capacitance of aerials suitable for use with this receiver should not 
be greater than about -0004uF, 


22. A 12-ft. portable mast which has been designed especially for use with portable ground 
receiving stations and which may be employed with the receiver R.54, is illustrated in figs. 
7 and 10. 


23. This mast is known as “ Mast, combination, for battery ground stations ” and consists 
of five metal sections which, when fitted together and erected, form the entire aerial and earth 
system for the receiver. The lower section, which is of steel, is provided with a spike so that 
it can be driven into the ground. The other four sections, which are of brass and are provided 
with male and female sockets, are then built up above this. An insulating bush is fitted in the 
top of the earth section. The upper portion of the mast (consisting of four sections, 
one of which is provided with a 4 B.A. terminal) thus forms the aerial and is entirely insulated 
from the lower section which forms the “ earth.” A No. 0 B.A. terminal is provided on the 
lower section. 


? 


° i> ~ 
‘. 


onal t 
‘ - “ae ie 
. Gea 





Fic. 7. Combination mast, packed for transport. 


24. A heavy steel collar is fitted to the top of the earth section to prevent damage when 
driving it into the ground and a rubber cover (Stores Ref. 5C/174) is provided on the first aerial 
section to prevent water reaching the insulated socket and causing a failure of the insulation 
between aerial and earth. The lower, or earth, section of the mast is galvanized and the other 
four sections are painted grey except at the socket joints, which are left bright so as to ensure 
good electrical conductivity. 


25. As can be seen from the illustration, the mast, when dismantled, is housed in a canvas 
bag and packed for transportation purposes. The complete mast is very light in weight owing 
to the fact that all sections are tubular. 
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Fic. 10. Combination mast, dismantled 


26. No special instructions are necessary for the use of this combination mast beyond 
drawing attention to the fact that the aerial system thus formed will not have a very large 
capacitance, and the aerial tuning adjustments will thus be somewhat higher, and aerial damping 
somewhat less, than with the type of aerial previously described. 


27. The procedure in operating the receiver is as follows :—Connect up the aerial and earth, 
as shown in fig. 8C or to the combination mast described above, and plug the telephones into 
jack marked 3 VALVES. Set the series-parallel switch to PARALLEL. Adjust the reaction 
coupling until the receiver oscillates. Decrease the reaction until oscillations just cease. Tune 
the receiver to the desired frequency by means of the aerial variometer. If the frequency cannot 
be reached with the switch in the PARALLEL position, set the switch to SERIES and re-tune. 
(The change from parallel to series or vice versa is usually made near the middle of the frequency 
range.) Re-adjust the reaction until optimum signal strength is obtained, #.e., the signals 
are loud and clear, free from distortion or oscillation. Lock the variometer dial in the 
desired position by means of the spring clamp. 


28. It may be found that signals are coming in so strongly that the amplification can be 
reduced. In this case the plug should be withdrawn from the 3-valve jack and plugged into the 
2-valve position. It should be noted, however, that the third valve, although not now in 
use, is still lit. 


PRECAUTIONS AND MAINTENANCE 


29. The valves must be removed from their sockets and stowed in the felt-padded valve 
container when the receiver is not in use. Valves should not be kept in their valve-holders 
during transit. 


30. As the system of reaction control used with this receiver differs from that usually 
employed, special care should be taken when making adjustments. The efficient working of 
the receiver depends entirely on the proper use of reaction. When making adjustments the 
receiver must not be allowed to oscillate continuously. 
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31. The H,T. yoitage applied to the detector valve must not exceed the specified value of 
15 volts. If the voltage 1s increased beyond 15 volts, the reaction control becomes extremely 
eritical and no appreciable increase in signal strength is obtained. 


32, Since the receiver is a straightforward simple circuit, very tew faults are likely to occur, 
Should, however, one ar more valves fail to ight, examume the leads for a break or disconnection. 
If no such defect should be apparent, the valve flament might have burnt cut. The obvious 
remedy is a replacement valve, Crackling noises in the telephones may be due tv atmospherics. 
J3y disconnecting the aerial and carth it can be decided whether the noises are due to external or 
internal causes. 


33. If the crackling noise persists with the aerial and earth disconnected, the fault is 
apparently in the receiver circuit. The insulation of the telephones may he detective, the 
insiiation in the transformers may have become impaired due to damp, or the H.T. battery may 
be defective. The tclephone and transformer defect will be improved by placing the receiver m a 
warm dry place for as long as possibie. The only remedy for a defective H.T. battery is 
replacement. | 


RECEIVER R.54A 
(Stores Ref. 10A/9548) 


34. This receiver is a modified form of the R.54 in that it covers a different frequency range. 
The R.54 covers 1,000 to 500 ke/s, whereas the K.54A covers 1,540 to 1,220 ke’'s. The receiver 
unit of R.54A is known as receiver, R.55A (Stores Ref. 10A/9549). The windings on the anode 
and grid coils have been altered, as also the winding of the aerial variometer, the rest of the 
comiponents remaining unaltered. The method of operation remains the same as for R.54, except 
that the series-paralle] switch is inoperative, the variometer windings being connected permanently 
in scries. Owing to the higher frequencies covered with this receiver, the remarks in para. 21 as 
to the aerial dimensions is particularly stressed. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information. In ordering spares for this receiver, the appropriate 
section of AIR PUBLICATION L086 must be used. 








Ref. No. Nomenclature. Quantity, Remarks. 
1OA/7211 Recotver R54 :— | 
Comprising, : 
1OA/72T2 Rag, telephone 1 ! 
Case, 
1OA/7213 Carrying | 
InA ‘7214 Spare valve . l 
1OA/7219 Container, battery and spare valve case | 1 
6.4 /269 Holder, watch .. - .- 1 
HA/7229 Receiver, type IRs t | For detatls, see below. 
Recetver, R.55 :— 
Principal components, 
IOA/P215 Case .. J | 
1OA/7216 Chamber valve I 
Cau, 
LOA/¥217 Anode ] 
IOA/7218 Grid 1 
Condenser, 
10A4/3486 Type 8 . I ‘0015 gk. 
104 /3484 Type 13 1 ‘BOO4 uk 
1GA/3349 Type 32 a D045 ah, 
10.4 /5302 Type 434 1 ah, 
10A/7221 Holder, valve, type B 3 
1OA/1T739 Jack, telephone, type A 2 
Resistance, 
104/348] Type 6 .. I | 1843, variable, 
10A/3482 Type 7 .. I ' 300, variable. 
10-4/2312 Type 26 | | 2M £2, i-watt, 
10.A/2260 Switch, type 1g .. 1 
104/7059 Transtormer, L/F, type B 2 
1DA/7220 Variometer, aerial tuning ] 
Accessories, 
BA /oD Battery, dry, 15-volt 3 
5A/1S74 Cell, inert No, 2. Ls , 2 
1OA/7942 Mast, combination, comprising, I | F2-It. mast, acria]l and earth. 
1OA/7343 Bag, canvas - I | 
IGA 7344 Base I ! With terminal. 
pection mast, 
iQA//d45 Upper 3 
LOA /7346 Lower ., 1 With terminal, 
LOA/7 232 Valve, type V_E. 17 4 One spare. 
1104/9548 Receiver R.54A -— 
Comprising, 
10.4 /7212 Gag, telephone I 
Case, 
1IGA/7213 Carrying ] 
IOA/7214 Spare valve 1 
1OA/7219 Container, battery and spare valve case 1 
BA /269 Holder, watch ] 


Ref. No. 


1GA/9549 


10A/7215 
10A/7216 


1).4/9550 
1GA/9551 


10.A/3486 
104 /3484 
10.4/3349 
10/5302 
10A/7221 
10A/1739 


104/848] 
104 /9482 
10.4/2312 
10.4/2260 
10A4/7059 
10.4/9552 


5A/50 
54/1374 
10A/7342 
10A4/7343 
10/7344 


10A/7345 
10.4/7346 
104 /7232 


1 
-—_ — 
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Nomenciature, 





Receiver R.544—sonid. 
Comprising—conid. 


Receiver, type R.S5A 


| Receiver R.55A 


Principal components : 
Case 
Chamber, valve 
Coil, 
Anode 
Grid 
Comdcnser, 
Type 8 .. 
Type 13 
Lype 32 
Type 43 
Holder, valve, type B 
Jack, telephone, type A 
Resistance, 
Type 6 . 
Typey. 
Type 26 
Switch, type 13 si 
Transformer, L/F, type B 
Variometer, ‘aerial tuning 
Accessorics, 
Battery, dry, [5-volt . 
Cell, inert No. 2 ‘ts 
. Mast, combination, comprising, 
Bag, Canvas . in 
Base .. 
section inast, 
Upper 
Lower 
Valve, type V. R. l¥ 


tee 





| Quantity. Remarks. 
<n eI 
1 For details, see below. 
; I ] 
ne ] 
cat 1 
is | 
‘ 1 ‘OO1S wk, 
1 ‘O004 wk, 
3 “0045 uF, 
1 “3 ak. 
3 
2 
1 | 18@, variable. 
1 3042, variable. 
1 2M it, l-watt. 
1 
2 
] 3 
3 
2 . 
] | 12-ft. mast, aerial and earth. 
1 
| ] | With terminal, 
| 3 
1 With terminal, 
| 4 | One spare. 
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RECEIVER R.1082 
(Stores Ref. 10A/8415) 


INTRODUCTION 
1. The receiver R.1082 has been designed for use primarily in conjunction with transmitter 
T.1083. The frequency bands covered are 111 ke/s to 15 Mc/s. These bands are covered by a 
number of plug-in coils. Both modulated and unmodulated reception is provided for and 
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Fic. 1. Phn view of receiver. 
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arrangements are also incorporated to enable the transmitter and receiver to be used for inter- 
communication in the aeroplane. The approximate dimensions of the receiver are 10$ in. x 
Hidin. * 91n., and the weight including coils and valves is 144 Ib. 


2, A 5-valve circuit is employed, comprising a screen-grid R/F amplifying valve, detector, 
two audio-frequency amplifying valves and an output valve. Provision is made for listening- 
through by connecting up the receiver, through a condenser unit, to the transmitter. A feature 
of the receiver is the prevision of facilities for Direction Finding in conjunction with a D/F loop 
and a sense umit. 


3. Over the range 4,286 to 6,000 ke/s a special form of aerial and anode coil is used. Each 
of these coils consists of an inductance, the value of which is varied by inserting or withdrawing 
a movable element in the coil. 


GENERAL DESCRIPTION 


Receiver 


4. A theoretical circuit diagram of the receiver is given in fig. 2, from which it will be seen 
that five valves only are employed for reception, V, being a screen-grid radio frequency amplifying 
valve, V, a detector valve, V, and V, audio-frequency amplifying valves and V, an output valve. 
The valve V, is a diode connected across the input circuit to provide a damping resistance to 
saleguard the receiver when transmission is in progress. The valve is biased negatively so that 
during normal reception it is inoperative, but becomes a low resistance shunt when the input 
voltage rises above a predetermined value. 


5. Two alternative aerial connections are provided, one of which connects the aerial 
inductance to the aerial through a small capacitance C, whilst the other connects up the aerial 
through a larger capacitance C,, thus giving a choice of aerial coupling, the former “ loose” and 
the latter “tight”. Both aerial terminals are provided with leak resistances R, and R, to 
prevent the possible accumulation of heavy static charge on the aerial. 


6. The aerial and anode inductances are of the plug-in type, the arrangements shown in the 
theoretical diagram being those in use for the frequencies from 15,000 to 6,000 kec/s (coils A, 
B, C, D and E}. The alternative arrangements for the other frequencies are shown (aerial coils) 
on the left and (anode coils} above. Referring to the diagram, the aenal inductance L, is tuned by 
means of the variable condenser C, in series with the fixed “ spreader " condenser Cy, the aerial 
inductance being coupled to the valve V, by means of a fixed coupling condenser C,. A grid leak 
resistance R, is provided on the control grid of the valve V, and the grid bias resistance KR, is 
included in the negative filament lead of this valve. . The potential of the screen-grid of this valve 
is controlled by means of the adjustable contact on the resistance R, which is in series with the 
resistance KR, across the H.T. supply. A decoupling condenser.C, is connected from the variable 
contact to earth. The anode circuit of the valve V, includes the inductance L, which is tuned by 
means of the condenser C, in series with the blocking condenser C, and the spreader condenser Cg, 
the moving vanes of the condenser C, being earthed to avoid hand capacitance effect. An 
oscillation testing’ pin in an insulated bushing on the panel of the set is connected through a 
small condenser C,, to the anode end of the inductance J.,. The testing pin provides a means of 
ascertaining whether the receiver is osculating or not. If the valve is generating oscillations a 
click will be heard when the testing pin is momentarily touched with the finger. 


7. Coupling between the screen-grid vaive V, and the detector valve V, 1s by means of a 
condenser C,,, the grid leak R, being connected from the grid of the detector valve to the negative 
L.T. The anode of the detector valve is fed through two resistances R, and R,, and the anode 
voltage is controlled by the potentiometer K,,, the latter being decoupled by means of the 
condenser C,,. From the anode of the detector valve a connection is taken through the fixed 
condenser C,, to a reaction coil L, wound on the same former as the anode inductance coil Ly. 
Reaction is controlled by means of the potentiometer R,. 
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8. Resistance-capacitance coupling R, j—C,,; is empleyed between the detector valve 
and the first audio-frequency valve, the resistance R,, being shunted by the by-pass condenser 
C,, to obtain reaction feed-back. A grid stopper resistance Ry, is included in the grid circuit 
of the valve V, in order to prevent R/F voltages from being apphed to the audio-frequency 
amplifier, and the valve ts biased through the resistance K,,. The valves V, and V, are also 
resistance-capacitance coupled by means of the resistance Ry, and capacitance C,,., and bias 
for the valve V, is obtained through the resistance R,,. The valves V, and Y, are resistance- 
capacitance coupled by means of the resistance R,, and capacitance C,,, bias being applied to 
the output valve V, through the resistance R,;. Choke capacitance output L,—C,, is employed. 
The resistance R,, and R_, in series are connected between the L.T. and H.T. negative terminals 
to provide automatic bias for the audio-frequency and output valves, half of the p.d. being 
tapped off to the grids of the valves V, and V, and the full p.d. being applied to the grid of the 
outpni valve. A condenser C,, lo by-pass audio-frequency 1s provided across the resistances. 


$. In order to enable intercommunication to be employed a connection is madc through 
a resistance R,, and condenser C,, from the grid of the valve Vz to a socket on the panel. Thuis 
socket receives a plug which is connected to the secondary of the microphone transformer in the 
transmitter. Speech from the microphone is therefore reproduced in the head telephones 
connected to the receiver. 


10. Since the receiver is intended to be connected up so as to provide for “ listening through ” 
during the intervals in transmission the possibility of the gencration of excessively high currents 
and voltages in the aerial inductance coil and high voltages on the grid of the R/F, valve must 
be guarded against. It is for this reason thal the valve ¥, 1s connected across the input of the 
receiver. It will be seen that a resistance KR, is included in the negative filament lead which 
causes a permanent negative bias to be applied to the anode. For normal reception the value 
of this bias is such as to make the valve virtually an infinite resistance having no effect upon the 
sensitivity. The application of excessive voltages such as those set up by the transmitter causes 
the anode to become positive and the valve to act as a low resistance shunt across the receiver, 


Coils 

11. For frequencies between 7,000 and 785 ke/’s the aerial and anode cireuits are changed. 
The changes effected in the aerial circuit are shown-on the left (aerial cols F. G, H, J and K}, 
Et will be seen that the only difference here is the omission of the fixed spreader condenser, this 
no longer being necessary on these lower frequencies. The changes effected in the anode circuit 
are shown above (anode coils F, G, H, J and K). As in the aertal circuit the only change is the 
omission of the smali condenser which was m series with the variable condenser. 


12. For the frequencies between 111 and 783 kes the acrial and anode circuits are again 
changed. The changes in the aenal circuit are shown on the left (aerial coils L, M, N, P, J* 
and K*), The aerial inductance is new an iron-cored coil tuned by means of a variable condenser 
(the fixed spreader condenser being omitted}. On the aerial inductance is wound a coupling 
winding with centre point earthed. The ends of the coupling winding are brought out to socket 
connections to enable a screened loop to be brought inte use for D/F on these frequencies. The 
changes effected in the anode circuit are shown above (anode coils L, M, \ and P). The fixed 
spreader condenser 1s omitted and the tuned inductance is split into two portions, the anode 
being tapped at the junction point of the two portions. 


13. Over the frequency range 4,286 to 6,000 kc's a special form of acrial and anode carl 
is used, employing “ permeability ” tuning. As will be seen from the diagram of the aerial 
coll 3.50 on the left and the anode coil $.50 above, the tuning condensers are not used, but 
tuning is effected by varying the inductance value by alteration of the position of a movable 
core, The inductance of the aerial coil is capable of being varied between approximately 9 and 
27 micrchenrys and the anode coil between approximately 12 and 16 microhenrys. Two switches 
5 and 5,, operated simulianeously, are provided in the H.T. and L.T. circuits and two pane 
lights G and G, are connected across the filament circuit. 
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Listening-through 

14. The receiver is provided with a listening-through arrangement. This consists of a 
unit of moulded material (4, fig. 3) provided with three connections. Two of these connections 
are taken to the transmitter, and one to the receiver. When they are connected in this way a 
fixed condenser incorporated in the unit is connected between the receiver and transmitter 
inductances, and the aerial is connected to one side of the condenser. It will thus be seen that, 
when transmission is in progress, the operator will be able to listen-in during pauses in his 
transmission owing to the permanent coupling of the receiver through the listening-through 
condenser to the aerial. There is a further important effect arising from this listening-through 
arrangement. During reception, the transmitter aerial inductance (tuned to the same frequency) 
is connected to the receiver aerial inductance, resulting in an increase of sensitivity and selectivity 
beyond those normal to the receiver. It will be apparent from the foregoing that background 
noises during transmission would nullify any advantages derived from this, and therefore it 1s 
essential that the generator should be as noise-free as possible. The smoothing unit (Stores 
Ref. 10A/8525) shown in fig. 12 is therefore employed. | 





Fic. 3. Listening-through unit, permeability coils and pedestal coupling. 


15. Listening-through is not possible when transmitting R/T. On telegraphic transmission 
it is only applicable when transmission and reception is being carried out on the same frequency. 
Searching is not practicable when listening-through. If it is desired to make use of the advantages 
accruing from the use of the transmitter aerial coil, and neither transmission nor searching is 
contemplated, it is important to ensure that the send-receive switch is in the “ receive” position 
in order to avoid waste of L.T. current on the transmitter valve filaments. 


16. Owing to the use of plug-in connections on the listening-through unit, it is possible 
to rearrange the connections to give ‘‘ free receiver’’. By removing the milled aerial plug 
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from the unit and mating it with the milled socket, the receiver is connected directly to the 
send-receive switch, and operation of the switch now merely changes the aerial from transmitter 
to receiver or vice versa. 


17. When the receiver is connected up tia the listening-through unit, and transmission 
is in progress, R/F voltages will be developed across the transmitter aerial coil and applied 
via the listening-through condenser to the receiver input circuit. To avoid damage to the 
receiver a limiting valve is employed. This is a diede connected across the receiver input circuit. 
During alternate half cycles it acts as a low resistance across the receiver input, and any cncrgy 
which the latter has accepted from the transmitter is harmlessly dissipated at the limiter valve 
anode. This protection 1s afforded only when the receiver switch 1s on. In order to ensure 
that the valve does not damp the receiver during norma! reception, a small negative bias is 
applied to the limiter valve. 


Direction finding and sense unit 


18. Provision is made for direction finding aver the frequencies 111 to 1,500 ke/s, where 
the receiver is used in an aeroplane, A screened D/F loop aerial is shown in hg 13, It will be seen 
that it may be connected to the sense unit by a length of metal-braided cable terminating at each 
end in a plug, type 101, Each of these plugs is provided on the side with a projection. A 2-pin 
socket is provided on the D/F loop and a 2-pin socket on the sense umit. The projections on the 
plugs fit into the slot provided in the metal screens surrounding the sockets and ensure the correct 
polarization of the D/F loop with respect fo the receiver. The sense unit is also provided with a 
socket to receive the acrial plug, type 68. <A single-pole plug on the sense unit engages the aertal 
socket of the receiver and the 2-pole socket plugs inte the socket on the aerialcoil. The connections 
to the aerial coil may be seen from an examination of tig. 10 (coils L, M,N, P, ]* and K*}. 


19. The operation of taking an ordinary D/F bearing resolves itself into the simple proccss of 
identifying and tuning in a suitable transmitter and, with the loop connected ts the receiver, 
rotating the loop whilst listening in simultaneously. The strength of the signe! heard in the 
telephones will vary as the loop is rotated, and at two points in every revolution «i the loop, the 
signal will fallto a minimum. It will be found that the two readings at which these minima occur 
are separated by 180°, One of these is the bearing and the other the reciprocal of the bearing. 


20. The ambiguity of 180° can be resolved by dead reckoning. It may also be resolved by 
obtaining a second bearing of the same transmitter a few minutes later or by obtaining a bearing 
of another transmitter. In order to resolve this ambiguity at the same time as the bearing 1s 
taken, however, sense finding arrangements are provided, 


21. The method of determining sense may be described in the following way, Having 
obtained two minima as described in para, 19, the sense aerial is connected up through an 
adjustable resistance to the receiver whilst retaining the loop aerial connection. This has the 
effect of altering the polar diagram from figure-of-eight form (two minima and two maxima) to a 
cardioid form (single minimum). This sense minimum, however, is not located with sufficient 
accuracy ta be employed for an actual bearing but tt does enable the ambiguity between the 
bearing and its reciprocal to be resolved, because it always has a relation of +90° to the bearing 
Further, this sign may be pre-determined for a given installation. 


Remote controls 


92, The atrangement of the remote controls for the T.1083-R.1082 installation is shown in 
Fig, 4. The “ control, switch and tuning ” (1) has two handles, the upper one being engraved 
SEND-RECEIVE and the lower one being engraved TUNING. Movement of these handles 1s 
transmitted, through flexible shafts sliding in casings (2} to the send-receive switch (3) on the 
transmitter and the tuning contral (4) on the receiver respectively. The internal flexible shaft (5) 
comprises a core of stranded steel wire on which is wound a spiral “tooth” wre, making 
approximately 10 turns to the inch, 
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23. In the controller is a “ gear wheel ” (G} which engages with the spiral tooth winding so 
that rotation of the gear wheel moves the shaft backwards or forwards in the casing. On the 
send-receive switch and timing control of the instrument are coupling units similarly provided 
with gear wheels which are engaged with the spiral windings on the flexible shafts, The 
movement of the fiexible shafts thus rotates these gear wheels operating the send-receive switch 
and tuning controls. The remote controls are permanently installed in the aeroplane and means 
are provided for easily releasing them from the instruments when the latter are removed from 
the aeroplane. 


24. The outer casing is of solid drawn light aluminium alloy for the greater part of its length 
but the pertion (7) near the instrument is flexible, being constructed from a spiral brass strip, 
over which are two windings, one of steel wires and one of phosphor bronze or spring steel, with 
an outer weatherproof covering of cotton braid treated with transparent varnish. The junctions 
between the rigid and flexible casing are made by unions (8). 


25. The switch coupling consists of an aluminium bedy in which ts a gear wheel, the spindle 
of which projects carrying an exterior handle (9). On the underside of the gear wheel is a dog 
coupling which engages with the fitting on the end of the send-receive switch spindle. The body 
of the switch coupling is provided with a split-ring and clamping bolt (10) and when fitting the 
switch coupling to the transmitter the dog is engaged with the fitting on the send-receive switch 
spindle and the body is secured to an adaptor ring {11} on the transmitter by means of the 
split-ring and clamping bolt. Provision is made for alternative positions of the switch coupling 
to suit possible different angles at which the remote control shafts may enter. It is positioned by 
a projection on the underside of the switch coupling body which may be engaged in any one of 
8 slots around the periphery of the adaptor ring. The nandie may also be fitted in any one of 
8 positions by undoing a slotted screw, removing the handle from the squared sptndle and 
relitting. | 


26. Remote control of the tuning on R.1082 is accomplished by varying the inductance of 
ihe anode permeability tuning coil 3.50. A square hole is provided in the movable element of 
the cou, In this is engaged @ square spindle (12) carried in the coupling tuning which is, in 
turn, fitted on the pedestal coupling (13) fitted to the receiver. The coupling tuning is secured 
to the pedestal coupling by means of a split-ring and coupling bolt (22). A gear wheel (20} 
in this coupling is rotated by the to-and-Iro motion of the flexible shait, causing the core te be 
inserted or withdrawn according to the direction of rotation. A spring plunger device (14) on 
the top of the coupling provides a means of disengagement. This disengagement is effected by 
depressing the plunger, after which the knob is rotated to obtain the correct tuning and then 
released. Opcration of the remote tuning contro], which has been previously set in a central 
position, now varies the tuning either side of a given point. 


27. To facilitate manufacture, the knob, on both the anode and aerial coil, is provided 
with a square hole. It is, however, impossible to connect the remote control to the aerial coil 
as the pedestal coupling cannot be secured to the panel fitting of the aerial coil, since the lugs 
on this panel jitting have deliberately been left un-drilled. 


28. At one or more intermediate points on the send-receive shafting, provision may be made, 
by means of additional switch couplings, to operate the send-receive switch. One of these 
(21) is provided with a remote switch (Switch, type 89} which is a simple on-and-off switch 
connected up to the motor-gencrator starting switch to ensure that the motor-generator starts 
up whenever the send-recerve switch 1s placed in the send position and is stopped when the 


switch 1s placed in the receive or off position. 


29. It is essential that the remote control mechanism be so adjusted that the controls 
on the instrument always occupy their correct positions when moved by, and as indicated on, 
the remote controller. The method of adjusting the controls is described in the following 
paragraphs. 
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30. At the instrument end, the dog of the switch coupling is engaged with the send-receive 
switch fitting and the body of the switch secured to the adaptor ring by tightening up the clamping 
bolt. The switch is placed in the ‘send’ position and the handle correctly positioned with respect 
to the indicating plate. ‘Lhe handle may be removed from the spindle by undoing the screw 
{15) and fitted in any one of eight positions. The indicating plate may be removed by undoing 
the nut (16) and refitted m any one of stxteen positions. 


3l. The intermediate switch coupling should now be disengaged {rom the internal shafting 
by undoing one of the screws (17) and swinging away the body of the switch coupling. Leaving 
this disengaged, the controlicr end should now be set by undoing one of the screws (18) and 
swinging away the body of the controller so that the internal shafting is disenaged from the 
gear wheel. The control send-receive handle is now moved into the “send” position, but betore 
re-engaging the wheel with the internal shafting the latter should be tensioned by grasping the 
projecting end in the hand and pulling. Whilst maintaining the shalting in tension the body 
of the controller should be swung back again into position so that the gear wheel 1s again engaged 
with the flexible shalting and the screw (18) re-inserted. Lhe intermediate switch coupling 
may now be placed in the “‘ send’ position, the wheel engaged with the shatting and the screw (17) 
re-inserted. Rotation of the controfler handle should now resuit in the rotation of the send- 
receive switch and the intermediate switch couphng. Ts obtain correct synchronism a further 
sight adjustment may be necessary on the intermediate switch coupling. ‘This may be made 
by locking the controller handle in the intermediate or “ off’ position with the catch (19) in the 
slot provided. If on examination the intermediate coupling switch ts found not to be exactly 
central, it should be disengaged and the wheel rotated a tooth or so either way to bring it exactly 
to off, and then re-engaged. it is important ta check that the position of the switch, type 89, 
coupled to the underside of the intermediate switch coupling is correct. Inthe “send” position 
it should be closed. Inthe “ off" and “ receive “ positions it should be open. ‘Two leads are taken 
from this switch to the starter, type A, which 1s a relay starting switch for the motor-generator. 


32, The relay starting switch consists of two electro-magnetic switches, one being doubkle- 
pole and the other single-pole, and a resistance elerment of -22 chm. When the switch, 
type 89, is closed the solenoid operating the double-pole switch is energized from the 12 volt 
aircraft supply. S#oth contacts close, and the supply is connected across the motor-generator 
(the resistance being in series with the L.T. armature} and the motor-generator starts up. The 
solencid of the single-pole switch 1s connected across the L.T. armature of the motor-generator 
and as the motor-generator speeds up the voltage across the armature increases. When it 
reaches about & volts, the single-pole switch closes and short-cireuits the series resistance element 
thus allowing the motor-generator to run up to full speed. To stop the motor-generator the 
switch, type 89 is opened. This de-energizes the solenoid of the deuble-pole switch breaking 
both sides of the supply to the motor-generator. 


33. The tuning handle on the controlier is provided with devices for disengagement similar 
to those on the send-recetve handle. The adjustment is facilitated by the provision of the 
spring plunger device on the receiver coupling tuning. It is only necessary to fit the pedestal 
coupling on the receiver and the coupling tuning on this with the square spindle on the latter 
engaged in the square hole in the movable element of the coil. Now ensure that the intermal shaiting 
is positioned so as to allow for rotation of the gear wheel on the coupling tuning over the full 
travel of the tuning handle. 


34. Final adjustments of the tuning control are made with the receiver in operation. The 
tuning handle on the controller is set to the central position. The spring plunger on the receiver 
is depressed, disengaging the spindle from the gear wheel, and allowing the spindle to turn freely 
and rotate the movable element of the coil until the correct tuning is obtained. The plunger 
is now reicascd causing the spindle to be re-engaged with the gear wheel. Movement of the 
controler tuning handle now gives variation of the tuning on either side of a given frequency. 
It is important when installing the shafting to ensure that the flextbie portion is cleated up as 
near the instrument as possible. If this is not done moyement of the outer Hexible casing takes 
place and unnecessary friction is produced when the controls are moved. 
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CONSTRUCTIONAL DETAILS 
Receiver 


35. Four views of the receiver are given in figs, 1, 5, 6 and 7, and a bench wiring diagram 
in fig. 8. Fig. 1 is a view of the front panel and figs. 5, 6 and 7 are views of the interior of the 
receiver showing the disposition of the various components. The receiver is housed in a case 
of canvas covered wood, the components being mounted on a metal panel to the underside of 
which are fitted metal screens. The receiver may be lifted from the case after loosening the three 
clamping screws (7) shown in fig. 1. The controls Ag the anode and aerial tuning condensers 
incorporate fine tuning devices. Referring to fig. 1, the anode tuning control (3) is disposed 
in the top nght-hand corner, while the aerial tuning oe (4) is disposed in the bottom nght- 
hand corner. Between these are the reaction control (5) and the volume control (6). The holder 
into which the anode coil (1) is plugged, carries a flanged fitting on to which is secured the pedestal 
coupling (2, fig. 3) for the remote permeability tuning control. A similar flanged fitting is 
provided on the panel at the aerial coil (2) position but the flange is not drilled and tapped, no 
provision for remote control being required here. It should be noted that although the anode 
and aerial permeability coils are each provided with a squared hole in the top, only the anode 
coil is intended to be remotely controlled. On the left of the panel in fig. 1 can be seen the 
earth socket, the on-off switch, the L.T. and H.T. supply socket connection, the 1/c socket, the 
telephone jack, and the aerial socket. The anode and aerial coil-holders, with a coil M in position, 

can be seen adjacent to the anode and aerial tuning controls respectively, while five of the valves 
can be seen grouped together in the centre of the panel. Referring to fig. 5, which 1s an interior 
view of the receiver, a number of resistances and condensers (1) are shown grouped together 
in the top right-hand corner. A similar group (2) can be seen on the left-hand side, while the 
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Fic. 5. Interior of receiver. 
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A/F choke (3) is mounted between (1) and (2). Below these components can be seen three 
valve-holders (4), telephone jack (5), i/c and earth sockets (6) and (7) respectively, the combined 
L.T. and H.T. switch (8), and L.T. and H.T. plug connection member (9). The aerial coupling 
socket (10) can be seen in the left-hand bottom corner, while the condenser immediately behind 
is the condenser C, ,, shown in the theoretical circuit diagram fig. 2. This condenser 1s connected 
from the anode of the valve through the telephone jack to earth. The resistance unit (11) 
above the switch (8) 1s connected between the L.T.—and the H.T.—. The condenser (18) and 
resistance (12) which have values of 100 wuk and -5M 2 respectively, are connected in series with 
the i/c socket, while the condenser (20) is connected directly across the resistance unit (11). 
36. The group of condensers and resistances (1) referred to above, includes a resistance 
of 2 megohms, shown on the extreme left of the group. This resistance constitutes the grid 
bias resistance for the output valve. The condenser and resistance adjacent to this have values 





Fic. 6. Interior of receiver—right-hand side. 
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of -OQ1yF and 200,000 ohms respectively and form the resistance-capacitance coupling between 
the output valve and the second A/F amplifving valve. ‘Che next resistance which is the third 
from the left in the group has a value of :3 megohm and is the grid bias resistance for the second 
AiF amplitying valve. The condenser adjacent to this resistance has a value of -001p¥F, and 
forms with the 100,000 ohms resistance next to it, the resistance-capacitance coupling between 
the two A/F amplifying valves. The last resistance on the extreme right of the group {1), has 
a value of 1 megohm and constitutes a grid-stopper resistance in the grid circuit of the first A/F 
amplifying valve. 


37, The group of condensers and resistances (2) on the extreme Icft consists of a condenser 
(i4) having a capacitance of 10puF, a resistance (15) having a value of -5 M &, a condenser 
(16) having a value of -00005uF, and a resistance (17) having a value of 5 M 2. The two 
condensers provide a means of obtaining alternative aerial coupling, either tight or loose, whilst 
ihe resistances shunted across them prevent the possible accumulation of static charges. Two 
s¢parate sockets (10) are. provided for aerial connections, the one on the left being connected 
to the condenser (14) shunted by the resistance (15) te provide loose coupling, and the socket 
on the right being connected to the condenser (16) shunted by the resistance (17) to provide 
tight coupling. 


38. The telephone jack (5) is connected through the 22 condenser seen immediately 
behind the aerial sockets to the anode of the output valve. The plug (9} is provided with four 
legs, which are the L.-T. + and — and the H.T. + and — connections. The L.T. + is connected 
through the lower arm of the switch (8) to the valve filaments, whilst the H.T.- is connected 
through the upper arm of the switch to the anode circuits. The L.T.-- is connected to one end 
terminal of the resistance unit {11} and the H.T.— 1s connected to the other end terminal of 
the same unit, The earth socket (7) 1s connected to the metal panel. The 4nF condenser {13} 
is the condenser represented by Cy, in the theoretical circuit diagram, fig. 2, and is connected 
beiween the H.T. 4- switch and earth. The A/F choke (3) seen in the upper part of fig, 2, is 
connected in the anode circuit of the output valve. | 


39, Referring to fig. 6, the anode coil-holder, anode tuning control, the detector valve- 
holder and various units of condensers and resistances can be scen in the foreground on the 
right. Behind the screcn can be seen the limiter valve-holder and the tops of the acrial coil- 
helder and aerial tuning condenser. The group of condensers and resistances {1} comprises 
a resistance of 2 M & (in the foreground of the group) through which is provided the grid bias 
for the first A/F amplifying valve. The condenser and resistance next in order have values of 
‘0012F and -1 M © respectively, the resistance being in the anode circuit of the detector with 
the condenser connected across it. The condenser in the centre of the group has a yalue of 
‘0005uF, and is the coupling condenscr between the detector and first A/F amplifying valve. 
The resistance which can be seen third from the rear end of the group has a value of 20,000 ohms 
and is connected In the anode circuit of the detector valve. The condenser second from the rear 
has a value of -0005uF and is connected between the anode of the detector valve and the termmal 
2 of the anode coil-holder. The last condenser in the group is connected between the grid of 
the detector valve and the terminal 3 of the anode coil-holder. It has a value of :O0001uF and 
forms the coupling between the screen-grid valve and the detector valve. 


40), The resistance-condenser unit (2) mounted on the front of the screen (3) consists of a 
‘oS M & resistance which is connected between the control grid cf the screen-grid valve and 
earth, while the condenser, which has a capacitance of 10puF, is connected between an oscillation 
testing pin and the anode end of the inductance L, shown in the theoretical circuit diagram, 
fig. Z. The large 22F condenser seen on the right-hand top corner of the screen is a decoupling 
condenser connected across the potentiometer (4}, a part of which can be scen behind the variable 
condenser (5) which has a value of -003uF and which tunes the inductance in the anode circuit 
of the screen-grid valve. 
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Fic. 7. Interior of receiver—left-hand side. 


. The anode coil-holder (6) seen in the foreground of fig. 6, provides a means of inter- 
Sees the anode coils which are of the plug-in type. The five terminals of the coil- Simpl 
which may be seen in the figure, and which are engraved 1-5, are connected up externally « 
follows :—The terminal 1 is connected by a flexible lead to the anode of the screen-grid Se 
the terminal 2 is connected through a -0005uF condenser to the anode of the detector valve, 
the terminal 3 is connected through a -0001yF condenser to the grid of the detector valve, 
terminal 4 is connected through a -0003uF variable condenser to earth, and the terminal 5 
is also connected through a -5uF condenser to earth. 
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42. Fig. 7 1s an inside view of the receiver showing the components mounted on the rear 
of the two screens shown in figs. 5 and 6. The aerial coil-holder (1) is shown in the foreground 
and adjacent to it the aerial tuning condenser (2). Behind the condenser can be seen the top 
of the vanabic resistance (4) and immediately above this, the condenser (5) which will be referred 
to again later. To the right of the condenser is a unit of condensers and resistances (6) and 
immediately below this unit can be seen the screen-grid valve-holder (7). Above the valve-holder 
and to the nght can be seen the valve-holder (8) for the limiter valve, close to which the resistance 
unit (9) is mounted. 


43. The resistance-condenser unit (6) comprises two resistances and two condensers, The 
first resistance on the left has a value of -1 M 9 and is connected in the H.T. circuit in series 
with the variable resistance (4) which has a value of 50,000 ohms, The next resistance from the 
left 1s the grid leak resistance for the screen-grid valve and it has a value of :5 M &, The 
condenser next to this resistance is the coupling condenser between the aerial inductance and 
the screen-grid valve, its value being -0002uI*, The condenser seen on the extreme right-hand 
side of the group has a value of -0002uF, and is the fixed spreader condenser for tuning the 
aerial inductance. 


44. The variable condenser (2) shown in the foreground of fig. 7 has a capacitance of -0003nF, 
and 1s connected m the aerial circuit. This condenser, connected up in serics with a fixed 
‘“ spreader ’’ condenser, tunes the aerial inductance. The movable vanes of the variable condenser 
are earthed to avoid hand capacitance effect. The driving control, not shown in this figure 
but which may be seen in fig. 1, incorporates fine tuning devices. The condenser (5) shown 
immediately behind and abeve this variable condenser in fig. 7, is actually a unit comprising 
two condensers of -5pF each, mounted in one case and provided with 2 common central connecting 
lug. One halfis mcluded in the anode coi! circuit while the other half is connected to the variable 
resistance controlhng the potential of the screen-grid valve. 


45. The limiter valve-holder (8) is shown mounted above the anode coil-holder {1}. Near 
the valve-holder {8} can be seen a resistance unit (9), which consists of two resistances wound 
on the same bobbin, one has a value of -75 © and the other a value of 1-5 ®. The -75 & 
resistance Is included in the negative side of the hmiter valve filament circuit and causes a 
permancnt negative bias to be applied to the anode. The 1:5 © resistance is included in the 
negative side of the filament circuit of the screen-grid valve. 


46. In the right-hand foreground of the figure can be seen the aerial coil-holder {1}. This 
coil-holder, like the coil-holder (6, fig. 6) is provided with five terminals: engraved 1 to 5, as can 
be seen on the upper. part of the holder. On the coil-holder, the terminal 1 is connected externally 
with the terminal 4. The terminal 2 is connected to the terminal 3 «za the fixed spreader 
condenser shown on the extreme right in the group (6), and also to the terminal 5, which is the 
centre terminal on the coil-holder, via the variable condenser (2). The internal connections 
of the various terminals are, of course, dependent on the particular coil that is plugged in, details 
of which may be seen in the theoretical circuit diagram (fig. 2), 


Cous 

47, The receiver is provided with a set of anode and aerial coils of the plug-in type, some 
of which can be scen stowed away in their carrying case, fig. 11. There are fourteen anode 
coils engraved A, B, ©, D, E, Il’, G, H. J, K, 1, M, N and P, covering the ranges 15,000 to 11] ke/s. 
There are aiso fourteen aerial couls engraved. as above, covering the samc ranges as the anode 
cous but with an additional two coils J* and K*. The tops of the aerial coils arc coloured red 
and the tops of the anode coils are coloured green. All the anode coils and the aerial] coils cngraved 
A to K inclusive are similar in appearance, while the aerial coils engraved L. M. N, P, J* and K* 
are different, owing to the fact that they are provided with a D/F coupling socket. Four of 
these aerial coils can be seen on the right-hand side of the second row in fig. 11. Two further 
coils, similar in appearance and engraved 5.50, are provided for the anode and aerial circuit. 
These coils have permeability tuning, the inductance of the winding being altered by means 
of a movable core. 
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48, Each coil consists of an ebonite former enclosed in a tube of synthetic-resin varnish- 
paper board. A metal cover provided with a knob is fitted to the top of all the coils, except 
the aerial coils L, M, N, P, J* and K*, where the D/F coupling is provided, and an ebonite base 
with five contact sockets is fitted to the bottom. The ebonite former is wound te the appropriate 
value of inductance for the frequency covered. The internal connections are illustrated in 
fig. 9 (anode coils} and in fig. 10 {aerial coils}. The various cxternal connections to the respective 
coll-holders are also shown. 


Anode cotls 


49, The anode coils A, B, C, D and E cover the ranges 15,000 to 6,000 ke's. As previously 
stated, each coilis wound on an ebonite former enclosed in a tubular shicld. A -0002p.F condenser 
is connected across the sockets (3) and {4}. The sockets (3) and (1) are short-circuited. All 
the anode coils A, B, C, D and E, have similar internal connections, but the windings are different 
for each coil. The internal connections are clearly shown In fig. 9. 


50. The anode coil A, range 15,000 to 12,200 ke/s, is provided with two windings, one of 
4 turns of 22 s.w.e. bare tinned copper wire connected between the sockets {3) and (5), starting 
at (3) and finishing at (5), and a second winding between the sockets (5} and (2) starting at (9) 
and finishing at (2), having 9 turns of 22 s.w.g. bare tinned copper wire, 


51. The anode coil B, covering the range 12,200 to 9,500 kc/s, has two windings, one starting 
at (3) and finishing at (5) and consisting of 5 turns of 24 s.w.g. double cotton-covered copper wire, 
and the other starting at (5} and finishing at (2) and having 8 turns of 24 s.w.g. double cotton- 
covered wire. 


52. The anode coil C, covering the range 9,500 to 8,500 kcis, has two windings, one 
starting at (3) and finishing at (5) and consisting of 6 turns of 24 s.w.g. double cotton-covered 
copper wire, and the other starting at (5) and finishing at (2) and having 8 turns of 24 s.w.g. 
double cotton-covered wire. 


53. The anode coil D, which covers the range 8,500 to 7,000 kc/s, consists of two windings ; 
one winding starts at (3) and finishes at (5) and has 8 turns of 24 s.w.g. double cotton-covered 
wire, and the other winding, which starts at (5) and finishes at (2) has 9 turns of 24 s.w.g. double- 
cotton-covered wire. 


54. The anode coil E, which covers the range 7,000 to 6,000 kc/s, consists of two windings ; 
one winding starts at {3} and finishes at (5) and has 11 turns of 24 s.w.g. double cotton-covered 
wire, and the other winding starts at (5) and finishes at (2) and has 10 turns of 24 s.w.g. double 
cotton-covered wire. 


55. The group of anode coils I, G and H, covering the ranges 6,000 to 1,500 kc/s, will be 
considered next. As shown in fig. 9, the internal connections will be the same for each of these 
coils, the windings of course being different. The sockets (4) and (3), and (3) and (1), are short- 
circuited. The windings on the anode coil F, which covers the range 6,000 to 4,000 kc/s, consist 
of one which starts at the socket (3) and finishes at (5) having 14 turns of 24 s.w.g. double 
cotton-covered wire, and a second winding which starts at {5) and finishes at (2} having 12 turns 
of 24 s.w.g. double cotton-covered wire. The coil G, which covers the range 4,000 to 2,500 ke/s, 
has two windings, one of which starts at (3} and finishes at (5) and has 20 turns of 24 s.w.g. double 
cotton-covered wire, and the other which starts at (5) finishes at (2) and has 10 turns of 
24 s.w.g. double cotton-covered wire. The windings of the anode coil H, which covers the range 
9,500 to 1,500 kc/s, consist of one winding which starts at (3) and finishes at (5) and has 30 turns 
of 30.s.w.g. double silk-covered copper wire, and a second winding which starts at (3) fimshes 
at (5) and has 20 turns of 30 s.w.g. double silk-covered copper wire. 


56, The anode coils J and K, covering the range 1,500 to 785 kc/s, and illustrated in fig. 9, 
each have the sockets {1} and (3), and (3) and (4), short-cirenited. Each coil has a winding 
(B) starting at socket (3) and finishing at socket (5), and another winding (C) starting at socket 
(5) and finishing at socket (2). The winding (B) for the coil J which covers the range 1,500 to 
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1,200 ke/s, has GO turns of 30 s.w.g. double silk-covered copper wire wound in the groove ““B”’ 
to an inductance of 69 + 4 mics. The winding (C) has 27 turns of 30:s.w.g. double silk-covered 
copper wire wound in groove C ’ to an inductance of 38 -!- 2 mics. The coil K which covers 
the range 1,200 te 785 kc/s, has a winding (B) of 80 turns of 30 s.w.g. double silk-covercd copper 
wire wound in groove “ B“ to an inductance of 128 + 7 mics, and a winding (C) of 37 turns of 
30 s.w.g. double silk-covered wire wound in groove “‘C”’ to an inductance of 73 -- 4 mics. 

57. The anode coils L, M, N and P covering the ranges 785 to 111 ke/s, illustrated in fig, 9, 
are each provided with two windings, one (C) between the sockets (5) and (2) starting at (5) 
and finishing at (2), and one (B} between the sockets (3} and (5), starting at (3) and finishing 
at (5). A tapping is taken off at a point along this latter winding and connected to the socket 
(1}. Tach coil has ithe sockets (3) and {4} short-circuited by a piece of 20 s.w.g. bare tinned 
copper wire. The coil covering the ranges 785-470 ke/s, has a winding (B) of 165 turns of 
36 s.w.g. double silk-covered copper wire tapped at 50 turns from the end (3) and wound in the 
sroove ‘' B’”’ to an inductance of 514 + 12 mics, and a winding (C) of 48 turns of 36 s.w.g. double 
silk-covered copper wire wound in the groove “C”’ to an inductance of 111 + 7 mics. The 
coll M, covering the range 470 to 280 ke/s, has a winding (B) of 250 turns of 36 s.w.g. double 
silk-covered copper wire tapped at 130 turns from the end (3) and wound in the groove “ B”’ 
to an inductance of 1,329 -|- 20 mics. The winding (C) of this coil has 72 turns of 36 s.w.g. 
double silk-covered copper wire wound in the groove “C” to an inductance of 254 -+-- 7 mics. 
The coil N, covering the range 280 to 170 kc/s, has a winding (B) of 400 turns of 40 s.w.g. double 
silk-covered copper wire tapped at 300 turns from the end (3) and wound in the groove “ B” 
to an inductance of 3,333 + 3mics. The winding (C) has 80 turns of 40s.w.g. double silk-covered 
copper wire wound in the groove “C”’ to an inductance of 328 + 8 mics. The coil I, covering 
the range 170 to 111 ke’s, has a winding (B) of 650 turns of 42 s.w.g. double silk-covered copper 
wire tapped at 450 turns from the end (3) and wound in the groove “‘B” to an inductance of 
8,718 — 50 mics. The winding (C) for this coil has 80 turns of 42 s.w.g. double silk-covered 
copper wire wound in the groove “ C”’ to an inductance of 367 +- 9 mics. 


Aeriai cotts 

58. A similar set of plug-in coils is provided for the aerial circuit, each coil having the same 
mechanical structure internally, but provided with different windings according to the different 
ranges covered. The acrial coils A, B, C, D and E, covering the ranges 15,000 to 6,000 ke/s, are 
each provided with a winding between the sockets (3) and (5), the winding starting at {3) and 
fmishing at (5). The sockets (3) and (4) are short-circuited. Double cotton-covered copper wire 
is used for the windings for each of these coils. The winding for the coil A, which covers the range 
15,000 to 12,200 kc/s, has 4 turns of 24s.w.g. Coil B, which covers the range 12,200 to 9,500 ke/s, 
has 5 turns of 24 s.w.g. Coil C, which covers the range 9,500 to 8,500 kc/s, has 6 turns of 24 s.w.g. 
Coil D, covering the range 8,500 to 7,000 kc/s, has 8 turns of 24 s.w.g., and coil E, covering the 
range 7,000 to 6,000 kc/s, has 10 turns of 24 s.w.g. The connections referred to above are 
diagrammatically Wlustrated in fig. 10. | 


oY. The group of aerial coils F, G, H, covering the ranges 6,000 to 1,500 ke/s, are each 
provided with a winding betwcen the sockets (2) and (5), starting at (2) and finishing at (3). 
The terminals (2} and (4) are short-circuited. Double cotton-covered copper wire is used for the 
windings in each of these coils. The coil F, which covers the range 6,000 to 4,000 ke/s, has 12 turns 
of 24 s.w.g. The coil G, covering the range 4,000 to 2,500 ke/s, has 20 turns of 24 s.w.g., and the 
coll H, covering the range 2,500 to 1,500 kc/s, has 32 turns of 30 s.w.g. A diagram of connections 
for these three coils is shown in fig. 10. 


60. The aerial coils J and K, covering the ranges 1,500 to 1,200 kc’s and 1,200 to 785 kc/s, 
respectively, are each provided with a winding (B) starting at the socket (2) and ending at the 
socket (5). The sockets {2} and (4) are short-circuited, The windings for both coils are made up 
of double silk-covered copper wire. The coil J, covering the range 1,500 to 1,200 kc/s, bas a 
winding of 63 turns of 30 s.w.g., wound in the groove (B) to an inductance of 70 + 3 mics. The 
coil K, covering the range 1,200 to 785 ke/s, has 80 turns of 30 s.w.g., wound in groove “ B”’ to 
an inductance of 133 -- 7 mics. 
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61. The aerial coils L, M, N and P, covering the ranges 785 to 111 ke/s, cach consist of a 
special bobbin and core mounted on pillars of synthetic-resin varnish-paper board, enclosed in a 
tube of similar material and fitted with contact sockets. At the top of cach coll is fitted a monel 
metal cap and screen, and a socket-hoider of synthetic-resin varnish-papcr board carrying two 
brass sockets for external connections. An additional winding or coupling is provided, as can be 
seen in fig. 10 (aerial coils} which enables the coils to be used either for ordinary working or, when 
used in conjunction with an external coil in the acroplane, for D/F purposes. This additional 
winding or coupling coil is centre-tapped to earth, Each coil is also provided with a winding 
between the sockets (5) and (2). This winding 1s made up in halves, one half starting at (5} 
and the ather half starting at (2). The “ finish’ ends of the halves are joined together after 
the windings have been adjusted, so that the inductance of each half is as nearly equal as possible. 
The coupling winding for each coil is wound in halves side by side. The “start” of each 
half is joined to the socket {5), after the adjustment of the windings to the correct inductance. 
The “ finish “ of cach half is connected to the sockets provided for accommodating the D/F loop. 
In addition, the sockets (1) and (2} are short-circuited. A monel metal screen surrounds the D/F 
sockets and it is provided with five slots which are each -03 in. wide and one slot which is 

‘25 in. wide and -5 in. deep. A projection on the D/F loop plug fits into this slot and thus 
ensures the correct polarization of the loop in relation to the coupling coil. The coils are so 
assembled that the wide slot in the screen is in the correct position relative to the locating screw 
provided on the side of the coil body. 


62. Two additional coils J* and K*, covering the same ranges as the aerial coils J and K, 
wez., T8500 to 1,200 ke’s and 1,200 to 785 ke’s, respectively, have D/F windings similar to the 
aerial coils L, M,N and P. These two cous have been provided in arder to extend the frequency 
range over which D/F may be used. In future each sct of coils will comprise anode coils A, B, €, 
D,E, F, G, H, J, K, L, M, N, P, and aertal coils A, B, C, D, E, F, G, H, J, .K, L, M,N, P, }* 
and K*. 


63. The windings of aerial coils L, M, N, P, J* and K* are made up of double silk-covered 
copper wire, the number of turns of course being different. The coupling winding for the coils 
L, M, N, P, have approximately 32 turns per side of 38 s.w.g., the total mductance of both halves 
being 168 -—- 7 mics. The coupling winding for both coils ]* and K* have approximately 14 turns 
of 34 s.w.g. per side, the total inductance of both halves being 40 + 3 mics. 


64, The winding between the sockets (3) and (2) on the coil L which covers the range 785 to 
470 ke/s, consists of 50 turns of 38 s.w.g. per side, the total inductance being 330 -L Smics. The 
coil M covering the range 470 to 280 ke/s, hias a similar winding of 87 turns of 36 s.w.g. per side, 
having a total inductance of 935 -- 11 mics. The winding on the coil N which covers the range 
230 to 170 ke’s, las 150 turns of 38 3.w.g. per side and 2 total inductance of 2,590 + 22 mics. 
The winding on the coil P which covers the range 170 to 111 ke/s, has 250 turns of 38 s.w.g. per 
side and a talal inductance of 7,000 + 30 mics, 


65, The two coils J* and K*, which cover the ranges 1,500 to 1,200 and 1,200 te 785 ke/s 
respectively, are each provided with a winding between the sockets (5) and (2}, made wp of 
38 s.w.g. double silk-covered copper wire. The winding on the coil J* has 24 turns per side and a 
tetal inductance of 72 + 2 mics, and the coil K* has 33 turns per side, having a total inductance 
of 135 -|- 3 mics, 


66. In addition to the thirty coils described above, two special aerial and anode tuning coils, 
engraved 5.50, are provided. These coils are of variable inductance. The core is arranged to 
shde through the bobbin carrying the windings, and adjustment is effected by means of a lead 
screw operated by a knob fitted at the top of the coil. Each coil is provided on the tep with a 
device to indicate the position of the core. The anode coil only is arranged for operation by 
mechanical remote control, the kneb being previded with a square hale ta accommodate the 
coupling control mechanism. The core consists of a cylindrical plug ot Polyviron, fitted with an 
inner sleeve of brass, through which the operating screw passes. The plug is concentric with the 
exterior and it is creased to provide smooth casy movement within the ebonite cotl former. 
Both coils are arranged to cover the range 6,((K) to 4,286 ke/s. 
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Fic. 11. Receiver coils in carrying case. 


67. The anode permeability tuning coil is connected up internally as shown on the extreme 
right in fig. 9, one winding being connected between the sockets (2) and (5) and another winding 
being connected between the sockets (5) and (3). The sockets (1) and (3) are short-circuited. 
The winding between the sockets (2) and (5) has 10 turns of 24 s.w.g. double silk-covered copper 
wire. The winding between the sockets (5) and (3) has 28 turns of 24 s.w.g. double silk-covered 
copper wire. Both windings are close-wound, any remaining space being filled up with waxed 
sailmaker’s twine. The movable core is common to both windings. 


68. The aerial tuning coil, $.50, which covers the range 6,000 to 4,286 kc/s has only one 
winding, connected up as shown in the diagram on the extreme right in fig. 10. The winding 
is connected up between the sockets (1) and (5) and consists of 26 turns of 22 s.w.g. double 
cotton-covered copper wire close-wound on the bobbin, any remaining space being filled with 
waxed sailmaker’s twine. 


Sense unit 


69. The unit is carried on the top of the receiver and is brought into circuit by means of 
plug-and-socket connections. When inserted it introduces a change-over switch into the D/F 
loop connections and a 3-pole switch into the fixed aerial connection. The change-over switch 
enables the loop connections to be reversed and is engraved BEARING and RECIPROCAL. 
The three-position switch enables the fixed aerial to be connected up directly, or through an 
adjustable resistance or disconnected altogether. It is engraved TRAFFIC, SENSE and D/F. 
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rc. 12. Sense unit. 


70. The sense unit is illustrated in fig. 12. The cover (1) is the normal valve cover of the 
receiver and the sense unit is secured to it by four screws, one in each corner. The control (2) 
for the adjustable resistance is mounted in the top right-hand corner and near it is a three- 
position switch (3) suitably engraved. The change-over switch (4) enables the loop connections 
to be reversed. 


71. The aerial lead which terminates in a plug, type 68, fits into the socket (5). The D/F 
loop is connected by a plug, type 101, with the socket (6). The plug (7) fits into the socket 
provided on the receiver aerial coils and has a projection to ensure correct engagement. The 
single-pole plug (8) is fitted into the aerial socket of the receiver. An earth terminal (9) 1s 
provided on the side of the sense unit. When the unit is connected up in this manner the switches 
may be operated to effect the circuit changes mentioned above. 


72. The receiver employs one V.R.18 screen-grid valve (2 volts 0-15 amp.) in the R./F. 
stage, a V.RK.27 valve (2 volts, -1 amp.) in the detector stage, two V.K.21 valves (2 volts, 


‘1 amp.) in the first and second audio-frequency stages, a V.R.22 valve (2 volts -2 amp.) 
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in the output stage and a V.U.33 valve (2 volts, -4 amp.) as the damping or limiting valve. 
The low tension supply for the receiver is obtained from a 2-volt accumulator, and the high 
tension supply is obtained from a 120-volt H,T. battery. The grid bias is ‘ automatic.” 


INSTALLATION 


73. In fig. 13 is given a typical installation diagram showing receiver R.1082 used in con- 
junction with transmitter T.1083, The H.T. and L.T. supply reaches the receiver through a 
4-puint socket which engages with a 4-point plug on the receiver. In the crate 1s situated the 
120-volt H.T. battery and 2-volt accumulator for the receiver and the &-volt accumulator for 
the transmitter flaments. The receiver is permanently earthed by means of a plug-and-socket 
connection, and a connection is taken from the arrial socket of the receiver 10 the listening- 
through unit situated on the transmitter. This unit is connected to the transmitter in such 
a way that the receiver is connected to the transmitter inductance through a smal! condenser. 
The receiver being connected up through a condenser whilst the transmitter is actually im opera- 
tion, enables the operator to listen between pauses in the transmission without having fo 
operate the change-over switch. 


74. For D/F work the screened loop and fixed aerial are connected up to the reeciver through 
the sense unit. Switches on the scnse unit enable the necessary change of connections to be 
made. A connectian between the transmilter and receiver enables the audig-frequency ampli- 
fying portion of the receiver to be utilized for telephonic communication between the occupants 
oi the aeroplane. This is accomplished by providing a 4-point jack at each position, one pair 
of contacts of each jack being wired im parallel to a microphone plug engaging with ao socket 
on the transmitter, and the other pair of contacts being wired in parallel to a telephone plug 
engaping with a socket on the receiver. The 4-way cord connected to the telephone and micro- 
phone worn by each oceupant (erminates in a 4-way plug. When this plug is inserted in the 
above-mentioned jack, the microphone is connected to the microphone transformer in the 
transmitter and the telephone is connected in the output circuit of the receiver. Thus, during 
transmission, anv one of the occupants, by speaking into his microphone, may transmit R/T 
and during reception he may speak through the receiver to the other occupants. 


75, The remote control apparatus provides for operation of the send-recetve switch and 
also provides, when required, a means of varying (from the pilot’s seat) the tuning of the anode 
inductance of the recerver when on the 4,286 to 6,000 ke's band. 


OPERATION AND ADJUSTMENT 
Receiver 


76. Plug in the acrial and anode coils for the required wavelength. The appropriate coils 
may be selected by referring to table I, See that the aerial and earth plugs are inserted and 
that the H.T. and L.T. supply plug is in position. Plug in the telephones and put the battery 
switch into the on position, 


77, Set the valume control to maximum and if C.W. reception is required increase reaction 
until oscillation commences. If a CW. signal is being received, oscillation of the recerver will be 
indicated by a heterodyne note. If there is nu incoming signal, a finger should be momentarily 
placed on the oscillation testing pin. A click indicates that the receiver is osculating. The 
receiver normally has a quiet background, and a law “ noise level” does not indicate that the 
receiver is faulty or insensitive. 


78. Tune the receiver with the aerial and anode condensers. The anode tuning ts sharp 
and the aerial tuning relatively flat. Searching, espcemaily on the higher frequencics, should be 
carried out by means of the slow motion anode tuning dial, the aerial circuit hemg subsequently 
brought into tune. When receiving weak I.C.W. signals on the high frequency band, the volume 
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control is set to maximum and a high degree of reaction is employed. Under these conditions 
correct tuning of the aerial circuit will be accompanied by a tendency of the receiver to oscillate. 
When this indication (that the two circuits are in tune) is obtained, reaction should be reduced. 


79. When a strong signal is being received, an increase in selectivity can be obtained by first 
reducing the signa] strength by means of the volume control, and then increasing the strength 
by means of the reaction control. Care must be exercised in using the reaction handle that 
excessive reaction does not occur. This wall be indicated by a loud howl, The volume controi 
should be used to limit very strong C.W. signals as otherwise there 1s a possibility that the lecal 
oscillatians may be “ pulled into step” with 2 consequent loss of the heteradyne note. 


80. Maximum sensitivity for the reception of weak C.W, signals is obtained when reaction is 
reduced ta the lowest value which will maintain escillation. <A final slight adjustment to the 
tuning controls should be made after this reduction. For very strong signals the alternative 
(loose coupled) aerial terminal should be used to obtain maximum selectivity. A re-adjustment 
of the aerial tuning condenser will be necessary after changing. 


81. The method of setting the permeability tuning coil for remote control of tuning (anode 
only} is dealt with under “ Remote Control ”. 


Direction finding 
82. With the T.1083-R.1082 installation the listening-through unit should be connected up 
for “ free receiver ” and the send-reccive switch placed in the “ receive ’’ position. 


Bearing 

83. Identify and tune in a suitable transmitting station with the switch in the “ Traffic” 
position. Disconnect the fixed aerial from the receiver. Move the T_D.S. switch to D'F. Swing 
the foop through 360° observing where the two minima occur. When using the remote indicator 
always Tead from the yellow pointer. Very broad minima should not be used if another suitably 
located transmitter can be selected which will give better results. It should be borne in mind 
that the broader the minima the less will be the accuracy. Having obtained satisfactory minima 
carefully note the mid-point of one. This may be either the bearing or its reciprocal. 


Determination of sense 

84. Proceed as above and after having noted the reading obtained, swing the loop so as to 
bring the sense pointer into the position previously occupied by the yellow pointer (or when 
using the loop without remote control, until the red engraving on the leop reads the figure obtained 
from the white scale), re-connect the Axed aenal (the trailing aerial must mot be used) and turn the 
switch tao SENSE. Now reverse the connection of the loop by means of the switch provided on 
the sense unit, repeatedly changing over and observing the change in signal strength from one 
position ta the other. The variable resistance incorporated in the sense unit and connected in 
series with the fixed aerial may require adjustment to produce the maximum change. 


85. The reversing switch is engraved in white characters at one position BEARING, and 
at the other RECIPROCAL. If the minima occurs at BEARING then the figure noted (see 
para, 83) 1s the bearing. If the minima occurs at RECIPROCAL then the figure is the reciprocal. 


PRECAUTIONS AND MAINTENANCE 
S86. When a new receiver and valves are put into use the L.T. should be connected to the 
receiver through an ammeter, Each valve showld then be inserted separately and the filament 
current checked. The H.T. should be connected through a milliammeter, each valve inserted 
separately, and the anode current checked. 


4/7. A check should be made to ensure that the volume control gives smooth control of anode 
current in the screen-grid valve. There should be a smooth control of the detector anode current 
when the reaction control is operated. Lack of volume control can usually be traced to a faulty 
screen-egrid valve. 


(45995) C 


AVNSVIQ «=66NOLLY TIVISNI e114 Warne Otoes 


\ 
oO 
| 







































iad 
2 \ ais9/ var 5 
ao gq adfiy ‘shiny 62S9/ VOI a 
ot S006/VOl : DD | Z 
“YSUIM = 
wk a ES 
| 
Sy A2 
- | ! Te eee 
| ' ! ex } = = | 
(o) Sf pees feof F a = “ Seel/wS | “OO i 
| at | | Ed Adal ‘fuayeg i! C 7 
{| om 
‘a oa i : C2 . 
2496/VOl 3 | 7 Z . 
LEVYS HWOZ AZ | i 
{or Eee ay ee f 4? see pal 
‘Bnid ee eee ee 
L201 Aeniacey | 
| sIve/VO We peainbes usum (to spouE | euoydalaiy | 
‘ J | Ab 280TH Yo payunoyy | me ‘| 
Sem | 9678/VOI Bol] 4eniusued, | AREER =f sen | 
SLre/Vol TREE | ae I Pit 
saci doo} peuaazds | | YotIMs aie +. ae aa : | 
ie EQ0I LL Uo posunoyy LbLd/ VO) Fray asso a 
2 | ay 
aaxi | / yy Pid 
1 
| / PS U ga 
| / + 2q of Pi | 
| brid jo dy 2gor'y oqut Bryd op | 
ok _ TE 7 
| U>yIMs x i | 
im | 
of A: i 
! iece/vor - e i. 
'e-+9/90I ‘Op adhy ‘yayaag | 1 
frasuapuon me! tLe: I 
pe/Vol jun zs  f - -(yBrosyy Guruasst,): | 
Veen T “tun Jasuapudy) 
7 SISSVOI Be sahT rig ~—2EcR/VOI Th adh FaHd0g" tt 
Eel 1 
if 
rd | 
L a] ese - js Aiddnes 4j0a Zt OL 
rr eeslfvOln ody GpadAy {pus oO} anjeuaye 
J 129/2g "Yous Jeyquany base HOFBIOUabUOIOU HeMmOg — L6G /¥O “y ed; apsE4 


& UALAIVHO ‘€ NOLLOS 


SECTION 3, CHAPTER 2 


8S. In the event of a failure of the automatic bias resistor, a new one may be improvised by 
winding each half non-inductively with 38 s.w.g. d.s.c. Eureka wire to a value of 150 ohms. In 
the event of a failure of the screen-grid valve, and no other is available, temporary reception may 
be obtained by removing the valve cover and attaching the aerial direct to the anode connection 


of the screen-erid valve. It should be noted that listening-through will not be possible with this 
arrangement. 


89. Possible causes of a noisy receiver may be traced to :—a microphonic valve ; the metal- 
lizing of the valye may be touching the screen ; a faulty potentiometer. By packing cotton wool 
round the valves, the first two faults may be remedied. Noises when listenmg-through may be traced 
to :—a faulty smoothing unit, dirty commutators and ill-fitting brushes on the motor generator ; 
fauure to break smoothing unit earth connection when listening-through at high frequencies. 

90. Care should be taken to prevent denting of the metal valve cover, as this may cause 
the cover to touch the valves and possibly damage them. 


91. The fow tension battery should be removed for re-charging at frequent intervals. The 
high tension battery should be changed if the voltage falls below 100 volts, measured on load. 


92, When the receiver ts put out of use for any length of time, it mie be switched off by 
means of the switch provided. Disconnection of the L.T. accumulator is not sufficient as there 
would then still be a potentiometer load on the H.T. battery. 


93. To test a limiter valve, tune the receiver on the bench to a steady weak signal and 
withdraw the limiter. An increase of signal strength indicates a faulty limiter, which must be 
changed. The test should be made frequently, say at every 10-hour inspection, or gradual 
deterioration of the receiver performance may otherwise pass unnoticed. 


94. No attempt should be made to change valves without first placing the H.T.—L.T- 
switch in the off position. This is especially important in respect of the screen-grid valve. 
The flexible connection to the anode of the screen-grid valve ts provided with an insulated 
termination, but it 15 possible for the metal portion of this to make contact with earth (e.g. the 
scteen or the metal coating of the valve) and so cause a short-circuit if the H.T. has 
not been previously broken, As the automatic bias resistance is connected between H.T.— 
and earth there is a danger of the resistance being damaged and possibly burnt out in the event 
of such a short-circuit occurring. Damage to the automatic bias resistance would also occur 
in the event of an accidental earth on the positive terminal of the H.T. battery. It is tmportant 
fo note that in this latter event damage would result irrespective of the position of the L,T,— 
H.Y. switch, and if the accidental earth remained on for any appreciable time, the resistance 
would almost certainly be, burnt cot. 


TABLE 1 
Anode and aerial coil ranges 
— ———_—_—— 
Auerle foils. Acrial Coils. Trequency range in ke/s. 
A A 13,000 to 12,200 
B B 12,200 to $506 
C es g,o00 to 8,500 
D D 8.500 to 7,000 
E E 7,000 to 6,000 
EF F 6,000 to 4,000 
(x G 4,000 to 2,500 
T, H 2,000 to 1,600 
J } 1,600 to 1,200 
K K 1,200 to 73o 
ES L 750 ta 47) 
BI hi 470 to 280 
N NN 2RO to 176 : . 
|? ' 7,500 ta 1,200 


1,200 to 785 
6.000 to 4,286" Permeability tuning. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information. In ordering spares for this receiver the appropriate 
section of AIR PUBLICATION 1086 must be used. 





silver contacts. 


Ref, Noa, L Nemenetates namie Nomenclature, | Quantity, Remarks. 
IDA /B415 Receiver R.1082 ae a Complete without coils and valves, 
Principal components :— — 
Case 
10A/8416 Inner ] Screening. 
104/84 17 Outer .. } Wood. 
IGA /7384 Choke, L/F, type B I 
Condenser 
id A/7901 Type 120 3 0-001 uF. 
LO.A/7902 Type [21 | eu | O-0001 yF. 
10A/8009 Type 132 ? 2 ; U-0005 uF. 
LOA/8275 Type 164 | 2 2: aE. 
10 A/8378 Type 168 ! ] 4-0 ak, 
10A/8886 Type 176 1 0-00005 aF. 
10A/8388 Type 178 2 0: 0002 pF. 
1904/8499 Type 182 2 0-0003 «i, variable. 
10A/8492 Type 184 . 2 IO-O wu, 
IGA /P223 Type 291 1 0-5+0-°5 wP, paper diclectric in 
metal case. 
1DA/9186 Type 292 1 2-0 «F, paper dielectric, metal case. 
10A/8418 Cover, valve, screening . ] Fitted with engraved range plate 
and tuning log plate. 
1(}A {8510 Handle, condenser, vernier drive, type D 2 
Holder, valve | 
IGA/S397 Type L.. : I '4-pin with triangular mounting 
; Hane, 
1104/9194 Type RF sit ae is gtd 5 Epi 
IOA/9195 Plate, guard oA ye 5 | For valve-holders. 
1OA/9196 Plate, guide zm : Sie. 5 For valve-holders. 
IOA/1739 Jack, telephone, type A pat | J 
10A/8515 Plug, type 67 a see | i : 
Resistance | 
LOA /7956 | Type 103 oe i 5,000 ohms. 
1$A/8015 Eype 107 xis 2 0-05 0 variable. 
10A/8016 Lype 108 4 3 0-5 M 2. 
10.4/8017 Type 109 st 2 2-0 M ff. 
10A/8018 Type 110 io i 0-25 M £). 
IOA/8619 Type Iii si 3 O-1 M £2. 
10 A/8021 Type 113 5 i }-02 M ae 
1GA/8117 Type 123 3 i 1-0 M £2, §-watt, rod type. 
1904/8519 Type 145 ze I 0-2 M. Q, 4-watt, rod type. 
104 /8520 Type 146 ‘3 I 150 £ plus 150 2, wire wound 
bobbin. 
104 /8521 Type 147 2 I 6-75 2 plus 1-6 2, wire wound 
bobbin. 
Socket 
10A/8527 Type 37 a I | 2-way, for panel mounting. 
1GA/8528 Type 38 a 2 | Single pole, for panel mounting. 
10.4/8536 Type 84 ‘% I ' D.P., on-off rotary type, with pold- 
] 
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Fis mounted, 


Ref. No. Nomenclature. Quantity, Remarks, 
Receiver R.1082—rontinued. 
Accessories : 
Case, transit: 
TOA /8420 | 20 cols i 
1OA/S419 | 6 coils 1 
104A /8421 Receiver 1 
Corl, aerial : 
10A/8422 Range A 1 12,200-15,000 kes. 
10A/8423 Ranpe B sot I 9,500-12, 200 ke/s. 
104 (8424 Range € =e i B,o0Q— 9,50} ke/s. 
LOA /8425 Range D a 1 7,O0K)— 8,500 ke/s. 
TOA/8426 Range E a 1 6,000— 7,000 kes. 
iMAsR427 Range F i 1 4.000— 6,000 ke/s. 
IOA/8428 | Range G os 1 2,500— 4,000 kc/s. 
1A /8429 Range H ia 1 1500- 2,500 ke/s. 
1A /8430 Range J ch I 1,200-— 1,500 ke/s, 
1A /9580 Range J* ae 1 1,200-. 1,500 ke’s, with J)/F 
socket. 
IDA/S8431 | Range K a 1 785-1,200 ke/s. 
1104/9551 Range K* it 1 785-1,200 kec/s, with DF socket. 
10A/8432 Range L oe 1 ' 470-785 kc/s, with D/P socket. 
10.4/8433 | Range MM eral 1 280470 ke’s, with D/F socket. 
LOA /8434 Range N cat l 170-280 ke’s, with D/F socket. 
1OA/8435_—: Range Po... es | 111-170 kes, with D/F socket. 
IOA/8456 | Range $.50 .. ce i 4.286-6,000 kc/s. Permeabhty 
| tuning coll. 
Coil, anode : 
i0.A/8439 Range A a l 12,200-15,000 ke/s. 
10.4 /8440 Range B ih i 9,500-12,200 ke/s. 
104 8441 Range © sein I 8 500— 9,500 ke/s. 
1GA (8442 Range D site j 7 ,00— 8,500 ke/s, 
104 /8443 Range FE i ] 6,000-— 7 dH ke/s. 
1A (8444 Range F ty 1 4 (00- 6,04) ke/s. 
IDA /R445 Ranre G it 1 2 500— 4,00) kes, 
1H A/8446 Range H “ae 1 1,400-— 2,50 ke/s. 
1OA/S447 Range J ‘3 1 1,200— 1,500 ke’s. 
1DA/R448 Range K ave 1 785— 1,260 ke/s. 
104 (8449 Range L gs 1 470- 785 ke/s. 
1A /8450 Range M i 1 28k 470 ke/'s. 
104/8431 Range N - 1 1fQ- 280 kes, 
1GA/8452 RangeP.. we 1 { = 411- 280 ke/s. 
1G4/8453 Range 5.50 .. I 4,286-6,000 ke's. Permeability tun- 
ing coil, arranged for remote 
eoutrol. 
Valve 
10A;7607 V.R14 i Screen-prid, 7 V, 0-15 amp, in R/P 
stage. 
1OA/7738 V.R.21 2 2Y.0-l amp, in A/F stage. 
1OA/7958 V.R.22 ] 2V, 0-2 amp, in output stage. 
LOA /9829 ¥.U33 1 Limiter, 2 V, 0:4 amp. 
1LOA/8239 VOR 1 2V,0-1 amp, in detector stage. 
Accessories, Instaliation : : 
5A/TSR7 Accumulator, 2 ¥V, 20 Ah. a 1 | For use with R.1082. 
iN A/S487 Aerial, screened loop .. i cat | 1. For D/F with R.1082. 
oA/SIGIS. 
_ \ Battery, dry, 120 V re 7 : { oie For use with 
5A/1333 | ee 
Controls, remote, comprising : 
LOA/8580 Adaptor, ring, change-over switch. , 
i 


| On which a switch, coupling, type 


—_— ss 





Ref. Ko. 


1$A/8189 
19A/8190 


10.4/8187 
10A/8592 
10.4/8590 
1NA/4078 
1GA/9515 
104 /8192 
10A/8745 


10.4/8746 

10A/8193 

104/9119 
54/359 


1DA/S3541 
10A4/7532 


10A/8118 
104 /8516 
10.4 /8517 
104 9872 


1094/7437 
10A/8529 


10A/8533 
10A/7997 
5C 62) 


104 /8473 
1904/8474 


10A/8475 


IO.A/Ba25 


10A4/11120 


ee eet Eo 


Nomenclature 


KReceryer R.1082—comtored. 


Controls, remote, comprising-—condi aued, 


sf 
I 


Casing, flexible, type C 
Casing, rigid, type C .. 
Cleat, type GC .. , 


Control switch and tuning, type C 
Coupling, pedestal . 
Loupling, tuning 

Cin, luincator, type B 

Hin, key, type C . 

Shaiting, flexible, type c 

Switch, type 39 te 


Switch, coupling, type E 
Union, casing, type B.. 
Union lubricating, type C 
Lamp, filament, 2-2 
festoon. 
Lamp-holder . 
Motor-generator, type C, 80 watt 


Type 42.. 
Starter, automatic, type A 
Switch, tumbler .. - 
Unit, condenser 

Tvarth 


L.isteninyr- through 
Neutralizing ., as 


Unit, smoothing 
Sense unit 


volt, miniature, 
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For securing casing rigid to aero- 
Plane structure. 


For remote control of coil, anode, 
5.50, on R.1082. 

For use with [OA/STTY. 

For use with unions, casing, type B. 


Mounted on underside of switch, 
coupling, 

For " send-recelve ”’ 

(Quantity as required. 

(uantity as required. 

Dial light. 


For use with T1083, 


2-pin, for use with T.1083, 
For use with R.1082, 
d-point, for use with T.1083. 
For use with R.108¢Z, 


For use with F.1083, 

4-pole, circular body, for use with 
R.1082, 

4-point, for use with T.1083. 

Alternative to 11}4/7540. 

T.c. W.-C. W. 


Combined condenser and resistance. 

Combined candenser and plug and 
socket connectars, 

Consisting of one each 0-5 thermo- 
ammeter and type 86 switch and 
lamp socket. 
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RECEIVER R.1084 
(Stores Ref. No. 10A/8301) 


INTRODUCTION 


The Receiver R.1084 is a general purpose ground station receiver, the frequency range 
of moe is 120 to 20,000 ke/s, and reception of both modulated and unmodulated signals 1s 
possible over the whole of the range. The receiver is of the supersonic- -heterodyne type, thirteen 
valves being employed. Provision is made for using the receiver as a“ straight ~ receiver when 
desired. In fig. 3 is given a circuit diagram of the receiver from which it will be seen that the 
essentials are a radio-frequency amplifier, a supersonic-frequency amplifier and an audio-frequency 


amplifier and output stage. 





Fic. 1.—Receiver with lid open. 


2. A separate radio-frequency oscillator is provided to beat with the signal frequency and 
produce the supersonic-frequency. This oscillator is coupled to the first detector through an 
isolator or buffer valve, the latter being necessary to prevent coupling between the radio-frequency 
amplifier and the oscillator in order that the tuning of the oscillator shall not be affected. 

3. A heterodyne oscillator is coupled to the last stage of the S/F amplifier to enable C.W. 
signals to be received by the beat method. The frequency of the oscillator can be adjusted 
within narrow limits to provide a correct beat note. 
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4. The anode circuit of the first detector and the anode circuits of the four 3/F. amplifying 
valves are cach provided with alternative tuned circuits adjusted to the same frequency but 
haying different characteristics. By means of a switch situated at the top of each coil unit one 
or other of these circuits can be switched in as required. As there are five circuits of this type, 
the selectivity of the supersonic-frequency amplifier can be varied between wide limits. The 
characteristics of the circuit are so arranged that there is little change in the gain at the amplifier 
when swilching over from the high selectivity circuit to the low selectivity circutt. 


5, The second deiceior is coupled to one stage of audio-frequency amplification followed by 
an output valve. The coupling between the second detector and the audio-ircquency valve 
may be cither resistance-capacitance or by an audio-frequency filter circuit tuned at 1,000 cycles. 
A switch enables tither form of coupling to be used as required, The audio-frequency valve and 
the output valve are resistance-capacitance coupled, and a choke-capacitance output circuit is 
provided. The eutput circuit is suitable for a luigh resistance load such as the standard high 
resistance telephones. 


6. The tuning inductances of the receiver consist of plug-in coils, the radio-frequency 
circuits and the radio-frequency oscillator each having eleven coils to cover the frequency range. 
The four supersonic-trequeney circuits, second detector and heterodyne oscillator circuits all 
have interchangeable cails providing alternatives of 40 and 167 Ke/s, 


7, On the frout of the receiver the following controls are provided. A single contral operat- 
ing the three ganged main tuning condensers for tuning the three radio-frequency cireuits to 
the signal frequeney. (Three trimming condensers arc provided in the receiver. These are 
pre-set but usually require re-adjustment when the coil units are changed.) To the right of 
this is a condenser control for the radio-frequency oscillator. This enables the radio-frequency 
oscillator to be adjusted to produce a resultant frequency simular to that to which the supersonic- 
frequency amplifier is tuned. Fine tuning is also provided on this. Near the RF. oscillator 
a variable tuning condenser is also provided to control the heterodyne oscillator. Thts enables 
Variation to be made in the audio-frequency note. 


8. Three volume control potentiometers are provided ; one for the radio-frequency valves, 
one for the supersonic-frequency amplifying valves, and one on the control grid of the isolator 
or buffer valve. Narmally the latter gives contral of the radio-frequency oscillator, 


9. In order to allow for possible variation in the characteristics of detector valves, a pre-set 

bias adjustment js provided so that the particular valve can be made to vive the best rectihcation 
for weak signals. This adjustment finds its greatest utility when the receiver is operating as a 
‘straight " receiver. When the receiver is used as a superheterodyne the grid bias on the 
detector valve is nol critical. 
10. The change from superheterodyne to '' straight circuit’ is effected by moving two 
switches. These cut out the supersonic-frequency amplifier, and the receiver then consists of 
two radio-frequency stages, detector, audio-frequency and output stages and a separate hetero- 
cdyne oscillator, The separate heterodyne function is performed by the valve circuit which 
previously acted as R/T oscillator. 


11. When the R. 1084 1s used in conjunction with ground station transmitters, a modification 
has been introduced whercby R;F side-tone is provided. The modification consists essentially 
of re-wiring the three potentiometers so as ty introduce an external polentiometer. A six-pin 
plug (Stores Ref, 104;/9618) has been introduced into the ciremt (see fg. 5). Four pins are used 
for H.T. and L.T. One is engraved 8.7. and is the junction poimt of the three potentiometers, 
and the remaining pin 1s engraved [FP and is connected to the receiver chassis, A side-tone unit, 
type F (Stores Ref. 10A/11834), has been devised consisting of a potentiometer and a switch 
cngraved SEND and RECEIVE. In the “ receive ” position the potentiometer is short-circuited 
and the normal R/F and 5/F bias is applied. In the “send ”’ position the switch removes the 
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short circuit, introduces the potentiometer and, in addition, switches on the transmitter H.T. 
supply and closes the circuit for the microphone and pilot lamp. This modification applies to 
all receivers R.1084, both in service and in store. Future contracts of the receiver will also be 
modified. 


12. An output limiter (Stores Ref. 10A/10520) has been provided for use with the receiver. 
It consists of a metal box in which are mounted four metal rectifiers, a switch and a telephone 


jack. It should never be used on R/T owing to the large amount of distortion produced, its use 
being confined to C/W. 


ae ‘ : 4 a & . " , 
A Pita ewok 
ee Ponte oo IT. ge ¥ . 
oltre? RPO > Teka aw , 
} F _ oe. Me 1 fs : ef : 


out 





Fic. 2.—Plan view of receiver. 


GENERAL DESCRIPTION 

Receiver 

13. The Receiver R.1084 functions on the supersonic-heterodyne principle. A theoretical 
circuit diagram of the receiver is given in fig. 3. V, and V, are the radio-frequency valves, V, 
the first detector valve, V4, V;, V, and V, the supersonic-frequency valves, V, the. second 
detector valve and V, and V,, the audio-frequency and output valves respectively. The 
isolator valve V,, couples the radio-frequency oscillator valve V,, to the first detector. The 
heterodyne oscillator V,, is coupled to the last stage of the supersonic-frequency amplifier. 


14. It will be observed that there are three aerial terminals provided. When terminal AE 1 
is used, a small condenser C, is in circuit between the aerial and the aerial inductance L. When 
the terminal AE 2 is in use, the condenser is cut out. Aerial terminal AE 3 provides a coupling 
connection to the aerial inductance for use with a dipole aerial. The inductance L is tuned by 
means of the condenser Cy, across which is a trimming condenser C;. The control grid of the 
variable-mu screen-grid valve V,, is coupled to the aerial inductance by means of the condenser 
C;, and is connected through the resistance R, to the potentiometer R,,. The anode circuit 
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of the valve V, includes the inductance J.,, which is fed with H.T. through the resistance Ry. 
The inductance is tuned by the condenser C, and the trimmer Cy. The moving vanes of the 
condensers are earthed and the blocking condenser C49 18 inserted between the end of the induct- 
ance and earth, 


15. The tuned circuit L,C, is coupled to the succeeding valve by means of the condenser C,, 
and the contro] grid of this valve is connected, in a sinilar way to that of Vj, through a resistance 
K, ta the potentiometer R,,. The screen grids of valves V, and V, are connected through resistances 
R. and R, to HLT. positive, aL voltage dropping resistance R. heing included in this citcuit, 
The arrangement of the circuit LsC,, 1s similar to the preceding one except that the grid of the 
valve VY, is connected through the resistance R,, to the grid bias resistance Ry. From the 
inductance a connection 1s taken to the anode of the isolator valve. Valves V;, Vy, V;, Ve and 
VY, have alternative anode circuits, one or other of which may be selected by means of a switch 
mounted on the unit. For example in the anode circuit of V, the inductance L, is shown switched 
into the circuit, The mductance is shunted by a fixed condenser C,, aud a trimmer condenser 
Cy,—C,, being a blocking condenser, When the switch is meved to the alternative position 
the circuit is completed through the inductance Ly which is shunted by the condenser Cy, and 
the resistance Iy,. 


1G. The anode circuits of the remaining valves Vy, V;, V, and V, have exactly the same 
circuits. The sereen grids of the four valves are connected to the resistances Ryo, Rug, Raa and 
Reg respectively and H.T.+ through the resistance R,,. The resistances are decoupled by the 
condensers Cy,, Ces, Cgg and C,,, The anode circuits of the valves are fed with H,T. through the 
resistances Rys, Ry, Raq and Ry. A single potentiometer R,, provides the grid bias for all 
jour valves through the resistances Ryz, Reo, Rag and Rye. 


t7. The anode circuit of the valve VY, includes an tron-cored inductance Lj, shunted by the 
cotulenser Cog. By movement of the switch 5, however, resistance Ry,, shtimted hy the con- 
denser C,,, is substituted for the inductance. Grid bias for the valves Vy, V, and V,, 1s pravided 
irom a grid bias battery. The grid of valve V, is connected through the resistance Ry, and the 
grid of valve V,, 1s connected through resistance R,, to the appropriate tappings on the battery. 


18. The anode circuit of the valve VY, 1s connected to H.T.-+ through the resistances Ry 
and K,,. The latter is decoupled by the condenser C,, and the former is shunted by the con- 
denser Cy,. The anode of the valve is coupled to the succeeding valve by the condenser Cg. 
The anode of the output valve Vj, is connected to H.T, positive through the iron-cored choke 
Lj, <A telephone jack J., shunted by the resistance R,,, provides an easy means of measuring 
the H.T. current tleen by this circuit. Telephone jacks J, and J, are connected fram carth 
through a fixed condenser C,, to the anode of the valve. 


19. The inductance L,, in the circuit of the hetcrodyne oscillator valve V,, 1s coupled 
through the fixed condenser C,, to the anode of the valve V,. The inductance is tuned by a 
pred condenser C,, across which is a pre-set condenser Cy, and the small variable condenser 
Cag Which is controlled by a knob on the front of the panel. H.T. 1s fed through the resistances 
RK, and R,, in serics. C,,1s the decoupling condenser for R,,. A flament switch 5, 1s provided 
in the L.T.-+- lead. 


20. The radio-frequency oscillator valve V,, employs an inductance L,, tuned by the 
ratiable condenser Cz, the latter being shunted by a small fine tuning condenser C,,. The valve 
is coupled through the isalator valve V,, to the first detector. Cy, is the grid-anode coupling 
condenser. Vj, is coupled to V,, by the condenser C,,. The H.T. is fied to the valve through 
the resistances R,, and R,, in series. Grid bias for the isolator valve V,, is obtained from the 
variable resistance R,,. The grid of the valve is connected to Ry, through the resistance Ry. 
The sereen grid of V,, is connected to H.T.+ threugh the resistance R,. A filament switch S, 

controls the 1..T. supply for the valves V,, and V,,. 
Zt. In the anode circuit of the valve V, ts a two-position switch S whieh enables the anode 


circuit to be coupled ta the succceding valve va the condenser C,, or conmected to a sercened 
connection which is taken along to a similar switch $, in the grid circuit of the valve V,. It ts 
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thus possible, in one position of the switches, as shown in the diagram, to couple V, to V, through 
the screened lead. The supersonic amplifier is thus cut out and the receiver functions as a 
straight ” receiver. In the other position of the switches, the superheterodyne circuit is 
restored. 

22. The potentiometer R,, is a control on the grid of the isolator valve (see para. 11). The 
potentiometer R,, is a control on the grids of the four supersonic-frequency valves V,, V5, V¢ 
and V,. 

23. The resistance R,, is a wire-wound variable resistance (135 ohms) fitted on the underside 
of the base and operated by means of a key inserted through an aperture in the side of the receiver 
case. Its purpose is to vary the grid bias on the first detector valve V,. 

24. Jacks J, J,, J. and J, are provided in the anode circuits of valves V,, V, and V,, and 
also in the main H.T. line. The jacks are shunted by resistances and, when the milliammeter is 
plugged in, the reading obtained must be multiplied by the figure engraved near the appropriate 
jack. 





Fic. 4.—Coils in cases. 


Coil units 

25. A set of coil-carrying cases, for stowing the coils when not in use, is provided with the 
receiver, and the complete set is shown in fig. 4. There are fourteen cases altogether. The two 
larger cases in the lower part of the illustration house the 40 and 180 ke/s. alternative supersonic- 
frequency coils. Although the S/F coils are marked as 180 kc/s, the actual frequency is 167 kc/s, 
future reference to the coils as 180 kc/s will therefore apply to the engraving on the coils. In 
the illustration the lid of the left-hand one is shown open and, reading from left to right, the coils 
are 5/F.1, 5/F.2, S/F.3, S/F.4, DET. 2 and HET. OSC. The smaller cases above, of which there 
are eleven, house the radio-frequency coils, the Det. No. 1 coils and the radio-frequency oscillator 
coils for all the ranges A to L. The audio-frequency filter coil is shown standing near its carrying- 
case in the upper right-hand part of the illustration. All the cases are provided with labels, and 
the lids are conveniently arranged so that, when the cases are stacked up near the operating 
desk in the manner shown, easy access is obtainable. 
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26. The various coil connections are shown in fig. 7. The left-hand diagram in each case 
represents theoretically the circuit formed by the coil. The right-hand diagrams illustrate the 
coil bases and the various connections to the active pins, The diagrams for the S/F coils and 
the Det. 2 coil are for the 40 kc/s range only. The diagrams for the $'F.1,5/F.2, 8/F.3, S/F.4 and 
Det. 2 cals are very stmtlar for both the 40 and 180 ke/s rangc, the only difference being that the 
0-0002uF condensers C,,, Cog, Cg, and C,. are shunted across the resistances on the 40.kc/s range 


and are émitted on the 180 kc/s range. 


CONSTRUCTIONAL DETAILS 
Receiver 

27, Two vicws of the receiver are given in figs. 1 and 2, a bench wiring diagram in fig. 5 
and a wiring diagram of the units in fig. 6. 

28, Referring to fig. 1, the receiver is housed in an aluminium-alloy case with a hinged lid. 
The dimensions of the case are approximately 2 ft, 4hin. x 1 ft. 32in. x 10in., and the weight 
is approximately 601lb. The radio-frequency tuning control (1) rotates a shaft upon which are 
mounted three variable condensers, These are enclosed in a metal box behind the panel. The 
upper face of the box carries three trimmer condenser controls, the trimmer condensers them- 
selves being housed within the metal box. The R/F, oscillator handle (2), which can be seen to 
the right, contrals a variable condenser housed in a metal box immediately behind the pancl. 
The handle is provided with a vernier, and a lens mounted near by facilitates reading. Two 
small variable condensers are also housed in this box. They are controlled by the knobs (4) 
and (3), the right-hand knob (3} is the fine-tuning for the condenser (C,,, fig. 3) across the R/F. 
oscHlator-tuning condenser, and the lett-hand knob (4) controls the heterodyne oscillator con- 
denser (Cyg, fig. 3}, 

29. Three vatume controls are arranged immediately heneath the R/F. tuning dtal. The 
first control (5) is marked R/F volume control and is for the purpose of varying the potential on 
the grids of the first two valves. The second control knob (6) is marked R/F. oscillator volume 
control and varies the potential applied to the grid of the isolator valve. The third control knob 
{7} is marked S/F, VOLUME CONTROL and this varies the potential applied to the control 
grids of the four 5/F, valves. 

30. Four switches are provided on the front of the pancl. The switch (8) 1s marked R/F 
OSCILLATOR FILAMENT and is connected in the common lead to the filament of the isolator 
and R/F oscillator. The switch (9) is marked HET. OSCILLATOR FILAMENT and is connected 
in the filament lead of the heterodyne oscillator valve. The switch (10) is connected in the anode 
circuit of the second detector valve in sich a way as to change over from an iron-cored 
inductance to a resistance. The switch (11) is the H.T. and L.T. “ on-and-cff ” switch. Six jacks 
ate provided on the front of the panel. Two of these (13) are wired in the output circuit of 
the Jast valve and are used for telephones. The other four are connected in the appropriate 
H.T. circuits, and a milliammeter, provided with a flexible lead terminating 1n a plug, may be 
connected in circuit by inserting the plug in the appropriate jack, Each jack is provided with 
a label giving the multiplier figure which must be used to mterpret the scale reading on the 
meter in rmilliamps. 


31. In fig. 2 the interior of the receiver can be clearly seen. There are eleven units fitted 
into the base of the receiver, Nine of these carry one coil-holder and one valve-holder each with 
the necessary screens. The other two units each catry two valve-holders in addition to a cail- 
holder, The unit near.ihe front and to the left of the receiver is the R/F. Na. | unit ; imme- 
diately behind this is R/F. No. 2 unit and behind thisis Detector No, 1 wmit. Arranged along the 
rear of the instrument are the four supersonic-frequency units, and on the right is the Detector 
No. 2 unit. Near the centre of the instrument is the radio-frequency oscillator unit and to the 
right of this are the heterodyne oscillator unit and audio-frequency filter umt. The ganged 
radio-frequency tuning unit can be clearly seen in this illustration, also the trimmers (1), (2) 
and {3}. In the metal box (6) are housed the radio-frequency ascillator tuning condenser, the 
small variable fine tuning condenser connected across it, and the heterodyne oscillator condenser. 
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32. All the 3/F. coils, the Det. No. 2 coil and the heterodyne oscillator coil are provided 
with pre-set condensers in a moulding on the top of their covers, These condensers are adjusted 
to give the correct frequency before the coils are sent out to service. One set is adjusted to a 
nominal frequency of 40 ke/s and the other is adjusted to a nominal frequency of 180 ke/s. The 
3/F, coils and the Det. No. 2 cails are also provided with a switch for changing over the inductance 
of the coils to vary selectivity. The switch (5) and sealed pre-set condenser (4) can be seen on 
the S/F. unit in the rear left-hand corner ef the receiver. 


33. Two miniature-screw jamp-holders are provided on the receiver. The holder on the 
front panel which ts fitted with a perforated protection cover {7) accommodates a two-volt lamp. 
This lamp is illuminated when the filament circuit is switched on and acts as a pilot lamp. The 
holder (8) carries a G-volt lamp. It is connected in the negative H.T. lead and serves as a fuse 
to open the H,T. circuit in the event of a short-circuit. 


34. Three 6-volt grid-bias batteries are connected in the clips (9) in the right-hand frant 
corner of the receiver, The three batteries are connected in series by means of the short jumper- 
connections provided. The five flexible leads terminating in plugs which are brought through 
the base at this point arc marked +, POTR., OUTPUT, A/F., DET. The leads marked +- 
and POTR. are connected ta the positive and negative terminals respectively of the battery. 
The “output ’ lead is plugged into —3, the ‘‘ A/F.” into —1:5 and the “ Det.” into the top of 
the positive socket (zero grid-bias)}.. ) 

35. In fig. 6 the wiring of the units is clearly shown, and in fig. 7 the internal connections 
ai the coils for the various frequencies are given. The external connections in the coil-holders 
into which the coils are plugged are alse given in this illustration. 


BATTERIES AND VALVES 


36. The .T. tar the receiver is obtained from a2-volt accumulator. The grid-hias is obtained! 
from three 6-yolt grid-bias batteries, and 120 volts is required for H.T. Where the supply is 
D.C. a 120-volt Milnes H.T. alkaline accumulator should be used for H.T. Where the supply is 
A.C., an A.C. mains H.T. unit should be used. The H.T. may of course be obtained from a dry 
battery, but as the H.T. consumption of the receiver is of the order of 25 milliamps, this methad 
of supply must be regarded as an emergency one. If dry batteries are used, two batteries (Stores 
Ref. No. 54/1333 or 54/1615) should be wired in parallel. 


37. For stages R/F.1, R/F.2, Buffer, S/F.1, S/F.2, S/F.3 and 3/F.4, V.R.28 valves are used, 
Por R/F oscillator, 5/F oscillator and A/F.1, V.R.2t valves are used. For Det. 1 and Det. 2, 
V.R.27 valves are used. The output valve is a V.R.22. 


OPERATION 


38. Since the receiver is capable of a very high degree of selectivity, some experience is 
necessary before the full advantages are obtained. Setting up should be done very methodically 
and in a definite sequence. As experience is gained by constant operation, the indications of 
wrong adjustments will be casily interpreted and the correct adjustments quickly made. The 
following sequence of operations should be observed in all cases so as to emsttre that the best 
results are obtained from the receiver. 


39. Check the H.T. and L.T. voltages. Plug in the earth and aerial, check the grid-bias 
battery voltages and ensure that the plugs are inserted in the correct sockets. Check all the 
valves and sce that the correct valve is mserted. When used, see that the correct S/F coils are 
in position, For frequencies between 20 Mc/s and 600 kc/s use the 180 ke/s S/F coils and for 
frequencies between 600 and 120 ke/s use the 40 ke/s S/F coils. Set the switches on all S/F coils 
to TUNE. From the chart in the lid ascertain which range of coils is required and insert these, 
ensuring that they are placed in their correct positions. Each rvil is provided with a coloured 
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dimple which corresponds tc a dimple on the unit to which it belongs. <A reference to fig. 2 will 
show the correct positions for a set of 180 kc/s S/F coils and a set of range A coils which cover 
the frequency 20 to 14-3 Mc/s, 


4). It is important to have a clear understanding of the manner in which the various aenal 
arrangements should be used. When a norma! acrial and earth system 1s used, the aerial should 
be connected to the socket engraved AE 1 and the earth to the socket engraved EARTH. The 
socket engraved AE 2 is suitable only for a small low-capacitance aerial such as for example a 
vertical rod. Ifa dipole is used {ranges A, B, C and D} connections must be made to the sacket 
engraved AE 3 and the one adjacent to it, engraved DIPOLE. When using a quarter-wave 
aerial, it should be connected to AE 3 and the dipole socket should be linked to the earth socket 
and earthed. 


41. When using a norma! aerial and earth on ranges J and L (850-600 and 120-200 ke/s). 
the socket engraved AE 3 should be used for the acrial connection. It 1s important to remember, 
however, that when the vother ranges are in use there is no direct connection provided between 
AE 3 and the aerial coil (coils E, F, G, H and K have no connection whatsoever to AE 3}. Lf, 
for example, range J or L coils have been in use and a change is made ta, say, range K, the aerial 
must he inserted in AF 1 before reception is possible. 


42. A point of some importance in connection with the tuming charts in the calibration 
book, may be mentioned here. When using the receiver as a superheterodyne, the R/F oscillator 
full-line curve is used to set up the R/F oscillator. It should be realized that this curve 1s not 
the actual frequency calibration of the R/T oscillator, but a curve showing the settings required 
on the R/F oscillater condenser in order to produce. when combined with the signal frequency. 
tiie beat or supersonic frequency of the S/F amplifier, 


43. As a first measure the instrument may be operated as a ‘‘straight’’ receiver to obtain 
familiarity. In the following paragraphs all annotations refer to figure L. Assuming it is desired 
to receive R/T or M.C.W. signals on 1,500 ke/s, the following procedure should be adopted. Insert 
the G range coils, connect aerial to AE 2 and earth to terminal engraved EARTH. Ensure that 
the H.T. and L.T. supply is correct and also that all valves, coils and plugs are making good 
contact. Set the two superhet switches on the side of the receiver to OUT : set the R/F oscillator 
filament switch (8) to OUT ; the heterodyne oscillator filament switch (9} should be set to OFF 
and the A/F filter (10) to OUT, Switch on H.T. and L.T. at (11). 


44. Referring to the R/F curve on the left-hand side of the chart for range G, set the second 
and third R/F trimmers (19) and (20) respectively to 80°, and the main ganged condenser control 
(1} to the point on the curve which corresponds ta [,500 kc/s, approximately 50°. The receiver 
is now tuned to approximately 1,500 kc/s. A search for the signal can now be made ii the R/F 
volume control (5) is‘ put to maximum and the R/F oscillator condenser control (1) is varied on 
either side of its pre-determined sctting. When the signal is received, all the trimmers should 
be adjusted to give a maximum signal, ensuring that they are accurately tuned. 


45. Tia C.W. signa) is required on this frequency, the R/F oscillator filament (8) should be 
switched on and, without any further adjustment of the R/F side af the receiver, the R/F 
oscillator (2) should be adjusted to 135° as read fram the dotied line on the chart for 1,500 ke/s. 
Fine tuning can be carried out on the R/F oscillator fine tuning control (3). 


46. If it is desired at this stage to use the receiver as a superheterodyne on this frequency 
of 1,500 kc/s, set the two superhet switches on the side of the receiver to IN, insert the 167 kc/s 
S/F coils in position and set all the coil switches to TUNE. Put the filter (10) to OUT, set the 
HET. OSC. filament switch (9) to OFF, switch R/F oscillator filament (8) on. Set the R/F 
volume control (5) to maximum, the R/F oscillator volume control (6) to maximum, and the 
S/F volume control (7) about 6. Plug a pair of telephones into one of the jacks (19) engraved 
OUTTUT, and plug the milliammeter into the jack (16) engraved TOTAL MA. Providing 
everything is normal, a reading of between 20 and 25 mA should be obtained, It should be 
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noted here that the milliammeter reading must be multiplied by 50 and, furthermore, that the 
figure for total milliamps given in para. 57 will not be obtained, as some of the valves are switched 
off. 

47. Set the R/F oscillator condenser control (2) to 120°, as obtained from the full line on the 
right-hand side of the chart, and set the three R/F trimmers (18), (19) and (20) to about 80°, 
Switch on the heterodyne oscillator filament switch (9) and search for the signal on the R/F 
oscillator fine tuning control (3). When the signal is heard, re-adjust the heterodyne oscillator 
contral {4} to give the desired note. It should be noted that, when operating the instrument as 
a “straight” receiver, the R/F oscillator behaves as a heterodyne oscillator and, on superhet- 
erodyne, as a frequency-changer oscillator. 


48. It is essential to ensure that the three R/F trimmers are accurately tuned. It somctimes 
occurs that if the aerial is large, the first trimmer fails to tune and this necessitates a reduction 
of capacitance in the main R/F condenser so that more capacitance may be obtained on the 
trimmers till all three trimmers are tuneable. The S/F volume contro] should be adjusted to 
give the required signal level. When the receiver is finally tuned, the R/F oscillator fine tuning 
condensct should now be approximately 80° to 100°, The reason for this is that any frequency 
varlatian of the received signal may be compensated for by this fine tuning contro), 


49, To adjust the heterodyne note correctly, switch off the heterodyne oscillator filament 
switch (9) and tune in to the signal ‘mush ”’-only. When this has been done, switch on the 
heterodyne oscillator and, while listening to a C.W. signal, use the heterodyne oscillator tuning 
control (4} to adjust the nate to 1,000 eveles or whatever note is most suitable irom an operational 
point of view. 

50. Should interference be experienced during reception of C.W. signals on either the high 
or low frequency bands, with the 5/F’s at TUNE, and insufficient selectivity is obtained, the intro- 
duction of the A/F filter will greatly mercase the discrimination cf the receiver. It should be 
borne in mind that this A/F tilter is tuned to 1,000 cycles and, as its band width is only some 
200 cycles, care must thereiore be taken to adjust the heterodyne note te approximately 1,000 
cycles. This A/F filter will also be found very effective in reducing extraneous noise during 
reception, Ii must not on any account be used for signals other than C.W’, | 


51. The reception of R/T transmissions which are crystal controlled may be satisfactorily 
obtained with the 180 kc/s 5/F coils at TUNE. Ili, however, the transmission is not crystal 
controlled, in ordet to cope with any frequency variation of the transmitted carrier, some or ail 
the S/F coils may be put to STANT)-BY. The sctting of the S/F coil switches will therciore 
depend on the transmission conditions, and, im some cases, 5/F 2 may be at TUNE while 5/F's 3 
and 4 are at STAND-BY or wice versa. It should be noted however that 5/F1 and Det. 2 must 
always be at TUNE, When receiving R/T, the heterodyne oscillator and A/F filter must be ott. 
The regulation of the volume is a matter of individual preference, but it should be remembered 
{hat the receiver was designed for telephones and not for a loud-speaker. 


PRECAUTIONS AND MAINTENANCE 


52, Faults in the receiver can be easily detected or avoided by routine checking. A record 
should be kept of the various battery readings, the anode cutrent readings in each of the fack 
positions, and the dates upon which new valves are put intoservice. The L.T. accumulator should 
never be allowed to fall below 1-8 volts. The H.T. voltage should never be below 100 or above 
130 volts and the total voltage of the three grid-bias batteries should never be below 15 volts, 
i.e. 5 volts per battery. 


53, [t is advisable for units to make a weekly check on all batteries and ensure that the 
following points are observed: The L.J. battery terminals should be clean. The lugs on the 
ends of the receiver leads should be soldered and should be large encugh to ensure good surface 
contact at the battery terminals. As the L.T. current is of the order of 2 ampcres, a serious 
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voltage drop is likely to occur in the leads unless suitable precautions are taken. The leads 
should therefore be as short as possible and of a sufficient current carrying capacity ; Uniflex 19 
(Stores Ref. 54/86) is recommended for this purpose. 


§4. The H.T, leads should be short and neatly installed. Straggling leads are quite unneces- 
sary. The “crocodile ’’ clips generally used on the end of the H.T. leads are made of iron and 
are liable to corrosion. It is therefore not enough merely to wrap the H.T. lead around the clip, 
nor to Secure it with a screw—the lead must be soldered to the clip. 


55. The grid-bias plugs should fit securely in the battery sockets; the plugs are provided 
with split ends and these should be apened out ta ensurea good fit. It1s essential ta ensure that 
the correct grid-bias tappings are made. The first A/F valve should have 1-5 volts negative ; 
the output valve should have 3 volts negative. Each grid-bias unit should be checked to ensure 
that the voltage is 6 volts, and finally the total voltage should be checked. Although the fore- 
going points may appear trivial, it should be borne in mind that, with a sensitive receiver like 
the R.1084, these points become necessary for satisiactory operation and it is essential that they 
are carried out. 


Checking of valves 

56. A simple and comprehensive method of checking al]] the valves in the receiver may be 
carried out by means of the milliammeter supplied with each instrument. Switch on H.T. and 
L.T, Sct the two superhet switches on the sides of the receiver to IN. Set the filter, heterodyne 
oscillator, and R/F oscillator switches (10, 9, 8, fig. 1) to IN. Set the three volume controls to 
maximum. 


57. Plug the milliammeter inta the right-hand jack position, which corresponds ta Je, fig. 6. 
The miliiammeter will indicate the total H.T. current taken by the valves, and a reading of 
between 0-4 and 0-6 should be obtained. This reading must be multiplied by 50, which gives 
a total anode current of between 2 and 30 mA. Next plug the milliammeter inte the output 
jack (second from the right}, A reading of between 0-4 and 0-6 should be obtained ; this reading 
is multiplied by 10 to get an anode current of between 4 and 6 mA for the output valve (Vy, 
fiy. 2). The third jack from the right is connected to the second detector valve (Vs, fig. 2). 
A direct reading of between 0:2 and 0-25 should be obtained which, when multiplied by 8, gives 
between 1-6 and 2-2 mA. Now plug the milliammeter into the jack on the left-hand side of 
the receiver, and a direct reading of between 0-08 and 0-1 should be obtained, which when 
multiplied by 8 gives between 6-64 and 0-8 mA approximately as the anode current taken by 
the first detector valve (V3, fig. 2). 


58. It will be seen that up to this stage three valves have heen checked individually. Now 
plug the milliammeter into the jack engraved TOTAL MA, i.e. the jack on the right-hand side, 
and remember that all readings on the milliammeter must be multiplied by 50. Switch off the 
R/F oscillator filament. A reduction of about 5 mA in the reading of the milliammeter shows 
that the valves (V,, and Vj,, fig. 2) are normal. Now switch off the heterodyne oscillator filament 
when a reduction of 3 mA in the milliammeter reading will indicate that the heterodyne valve 
(V5, fig. 2) is normal. If the setting of R/F volume control (the one on the left) is now 
varied, the reading on the milliammeter should also vary by about 3mA, showing that the 
two R/F valves (V, and V,, fie. 2) are taking anode current. If the central volume control is 
varied, the isolator valve (V,,, fig. 2) may be tested and a reduction of about 1 mA obtained. 
Variation of the S/F volume control, i.e, the right-hand one, wil] indicate if the four S/F valves 
are normal. A variation of approximately 2mA may be expected when this control is varied 
between maximum and minimum. Finally, remove the valve near the front of the receiver from 
the unit engraved AF. FILTER; a reduction of 0-5 mA in the reading will indicate that the 
A/F amplifier valve {V5, fig. 2) is normal. 

59. By this method it is possible to check seven valves individually and the remaining six 
in groups of two and four, i.e. the two R/F valves and the four $/F valves respectively. It is 
possible to check these valves individually by removing the pig-tail connection to the top of 
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the valve, when a deflection should be observed in the milliameter if the valve is taking. anode 
current, It will be seen therefore that a quick check can be made on all the valves in the receiver 
and 1i a Valve 15 suspected 1t can be easily isolated and replaced if necessary. 


60. It should be borne in mind that the life of the valves is limited. The average life is 
approximately 1,000 hours and the requisite spares must theretore be carried. If any difficulty 
should be experienced in obtaining spares some improvisation may have to be resorted to. 
For example, a V.R.27 valve may be used in place of a V.R.21. A V.R.21 valve may be used 
in the Det. t or Det. 2 position. Either a V.R.21 or a V.R.27 valve may be employed in place 
of the V.R.22 but, since the results will be indifferent and distortion will be experienced, the use 
of this is deprecated. In the event of a V.R.28 valve not being at hand, a V.R.18 valve 1s 
recommended until replacements are available. | 


61. The coils and valves should be tesied to ensure that they are making good contact in 
their holders. Dirty contact pins may be cleaned with carbon tetrachloride or benzol. In ttus 
connection it should be mentioned that it is not enough merely to test the valves with the milliam- 
meter, they should also be inspected to ensure that the glass envelopes arc secure im their bases. 
This is important in the case éf the V.R.28 valves, as a loose envelope impairs the earthed screen- 
ing effect of the valve. 


62. The springs on the coil contacts are able to break and, in the event of a coil having 
a broken contact spring, the spring should be replaced at once. Apart from the broken spring 
causing inefiicient contact, the broken parts may quite easily cause a short-circuit. Ji the coils 
are removed from the receiver and then given a shake, a braken spring will be made apparent 
by a rattling noise. 


63. Remove the coil from the receiver; mark the paxolin base and cover so as to ensure 
correct reassembly. Remove the three screws from the base of the coil and withdraw the screening 
cover. The broken spring contact will be obvious on inspection. If spares are available the 
broken spring must be replaced. However, it is possible that the spring may break on a contact 
which does net form part of the circuit, 1n which case it is only necessary to remove the breken 
parts and then re-assemble the coil. Wi no spares are available, then the contacts shouid be 
examined and a spring removed from a contact which is not connected in the coil circuit, and 
placed over the contact which is in the cail circuit. This is easily done by grasping the spring 
with a pair of round nosed pliers, , 


64. In the event of a broken contact spring on any of the S/F coils, some further precautions 
are necessary. If, on shaking one of the S/F coils, a rattle is heard indicating a broken spring, 
proceed as follows :—Break the seals on the tap af the coil over the trimming condenser and the 
retaining screw; remove both these screws and the ebonite strip. Now replace the screw on 
the trimming condenser {the large one). This is done in order that the washer will not get lost 
or displaced. Remove the four screws at the base of the coil. Hold the container in one hand 
and carciully push the “ tune-stand-by “ switch with the other when the coil will come ont. 
After repairing the assembly, replace the coil in the container and insert the four screws round 
the base. Hold the coil upright and remove the condenser adjusting screw; replace the 
ebonite strip and retaining screw, and finally replace the condenser screw. The coil will require 
re-aligning. before it is sealed again. For the methed of doing this, reference should be made to 
para. 70, e seg. 


65. A simple test to ensure that the R/F side of the receiver is functioning normaily, may 
be made by utilizing the input circuit thermal agitation noise in the following manner. Since 
the first circuit noise on the R.1084 is easily obtained on a frequency between 4 to 6 Mc/s, insert 
range I) coils in the appropriate positions, and nse the 180 kc/s range in the S/F, DET. 2 and 
HET. OSC. positions. Remove the aerial, set the HET. OSC. switch to off, and the filter switch 
to off. Set the superheterodyne switches to in, and the R/F volume control and Rk/F oscillator 
volume control to maximum. Set the R/F oscillator filament switch to on; switch on the H.T, 
and L.T. supplies. Plug a pair of headphones inte the socket provided {jacks J, or J,, fig. 2). 
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Now tune the receiver accurately, using the controls (1 and 2, fig. 1) and also the R/F trimmers 
{18, 19 and 20, fig. 1). Bring the S/F volume control up till a healthy set noise is heard in the head- 
phones. Now remove the R/F 2 coil, when the set noise in the headphones will be considerably 
diminished. Insert the coil again and the set noise should come hack as before, proving the 
R/F side is normal. 


66. When the receiver is tunecl and the R/F oscillator and isolator valves are functioning 
normally, there will be a decrease in background noise if the R/F oscillator filament switch is 
opened. No decrease of background noise, when this switch is apened, indicates the possibility 
of a faulty valve in cither of these positions. 


67. To test for continuity in the S/F stages, switch cach S/F coil in turn from TUNE to 
STAND-BY when a well-defned “ click” should be heatd in the headphones when changing 
over. Jf crackling noises are produced or there is a marked diminution of background noise 
a fault isindicated. If the “ click’ is not well defined, the valve may be defective or the switch 
contacts may be dirty. If there is a marked diminution of backgrvund noise, or the noise ceases 
altogether, the coil should be examined for a braken pig-tail connection or a broken switch 
spindle. Crackle during the switching operation may indicate a partially broken pig-tail con- 
nection or dirty contacts. 


68. Among the symptoms of faulty volume control resistances are : Lack of proper control, 
possible abnormal anode currents, and noisy operation during control. If the trouble is traced 
to a faulty resistance associated with a volume control, a spare one should be fitted. In the 
event of no spares being available, a resistance, type 75 (Stores Ref. 1OA/7605), may be used as 
a temporary measure, 


69. A reduction in H.T. voltage below the stipulated figure may cause certain R/F oscillators 
to fail at the jower frequency end of a range, particularly range KE. On such occasions the inter- 
change of valves, type V.R.21, may show an improvement. The combination of valves to be 
aimed at, is that which will permit the greatest reduction in H.T. volts before failure to oscillate. 
When the receiver fails at the lower frequency end of range E, the R/F oscillator valve should 
be suspected. Alternative valves, type V.R.21, may be tried, or, if it will cover the desired 
frequency, the next lower range may be used. The best method of ascertaining whether the 
R/F oscillator valve is ascillating, is from the extra naise it introduces when the receiver 1s tuned. 


Re-alignment of §/F coils 

70, It has been found that the fixed and pre-set condensers included in the 180 ke/s, 5/F 
and Det. 2 coils of the receiver are liable to variation of capacitance due to ageing, These 
variations are irregular and, in addition to alteration of the nominal frequency of each mdividual 
coil, the gain of the complete supersonic-frequency amplifier may be affected. It is therefore 
essential that the sctting of the pre-act candensers should be checked, and if necessary adjusted 
at intervals. This re-alignment of the S/F stages should be carried out by units to receivers i 
service at intervals not exceeding twelve months. Since the necessity for re-ahgning the S/F 
coils became apparent, experience has shown that more than one method is possible. Since 
the method laid out in the following paragraphs has proved most satisfactory in practice, it is 
to be adopted in future whenever the necessity for re-aligning the S/F coils should arisc, 


71. Inspect and check the L.T., grid-bias and H.T.. batteries and connections and ensure 
that the voltages are correct, Check the valves and ensure that they are functioning normally. 
Test the R/T side of the receiver, examine the coils and ensure that their connections are mechant- 
cally and electrically sound. Test the S/F coils fer continuity of circuit on both ‘' tune ” and 
“stand-by ” positions. Finally ensure that all the controls are working smoothly and freely. 
Switch off the H.T. 


72. Remove the aerial connection to the receiver. Insert range D coils, and a set of 180 kc/s 
S/F coils in the receiver ; put all S/F coil switches to TONE and insert the L range R/F oscillator 
coil. Plug the 0-1 mA milliammeter into the Det. 2 position. Switch on H.T. and L.V. Set 
the filter to IN, when an increase of Det. 2 anode current should be observed. Set the heterodyne 
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oscillator filament switch to OFF: set the R/F oscillator filament switch to ON, and the two 
superheterodyne switches to IN. Set the R/F volume control and R/F oscillator yolume control 
to maximum {sez para. 11}. Increase the 5/F volume control till a dip is indicated in the reading 
of the milhammeter, Adjust the R/F oscillator condenser contro! until a minimum reading is 
obtained. Re-adjust the $/F volume control until a reading of 0-4 mA Is obtained on the milliam- 
meter. This reading is chosen to ensure that the $/F amplifier is stable. Now carefully re-tunc 
the R/F oseillator condenser te obtain a minimum reading on the mijliammeter and adjust the 
S/F yolume control again, if necessary to give a reading of 0:4 mA. 


73. With the R/F oscillator set ta give a mitumum reading with all S/F coils on TUNE, 
as set out in the previgus paragraph, proceed to re-align the circuits as follows: {It should be 
noted that once the R/F oscillator is set it should not be moved from this position, and a frequent 
check should be made to ensure this.) Break the seals (larger ones) on $/F.1, 5/F.2, S/F.3, 3/F.4 
and Det. 2. start on $/F.2 and set its switch ta TUNE, ca that the remaining four are 
on STAND-BY. Adjust the pre-set condenser of 5/F.2 to give a minimum reading on the milliam- 
meter, and adjust the S/F volume control if necessary to give a reading of 0'-4 mA. Now set the 
switch on S/F.2 to STAND-BY. Proceed to 5/F.3, put its switch to TUNE, ensuring that the 
remainder are at STAND-BY, adjust the pre-set condenscr of $/P.3 to give a minimum reading, 
adjust the S/F volume control to 0-4 if necessary, finally return the switch on 5/F.3 to STAND- 
BY. Repeat these operations for $/F.4, Det. 2 and $/F-.1 in this order. Finally re-seal the coils 
with sealinv-wax or Uhatterton’s Compound. 


74. If, during the re-aligning process, it 1s found that one or morc trimmers have reached 
the limit of their travel in either direction, Le. “all in’ or “ all out “, and still do not tune, it 
will then be necessary ta readjust the R/F oscillator. Leave the trimmer in its extreme position, 
re-adjust the R/F oscillator control to give a minimum reading, and then leave it at this new 
setting. Now proceed to re-align the remaining coils to this new frequency, carrying out the 
procedure as in the previous paragraphs, and keeping to the same sequence as near as possible. 
If, during this re-aligning process, it 1s found that one trimmer is “allin “ and on proceeding to 
another coil its trimmer does not tune when the trimmer is “ all out ”, this coil should be replaced 
by one from another set. It may not be necessary to return the coil to Store as unserviceable, 
since it may possibly line up with another sei of coils. 


75. Once any particular set of 5/F coils has been re-aligned in any particular receiver, it is 
to be used for that receiver on/y, and should be marked in some convenient manner to ensure 
the correct association. No re-alignment of the 40 ke/s range 1s anticipated, as the band rovered 
is fairly wide, and re-alignment of the coils wil] not give very greatly improved results. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The followimeg list of parts is issued for information only. When ordering spares for the receiver the 
appropriate section of Air Publication L086 must be used. 











Ref. No. Nomenclature. Quantity. Remarks, 
IOA/8301 .. | Receiver, type R.1084 | Complete without valves, batteries 
| and coils. 
Principal components :— 
1OA/S302—C« - Book, calibration 1 
IOA/8303 .. Case i ws ] 
IWOA/73R4 Choke, L/F, type B ] 
Condenser :— 
1OA /7905 Type 124 I 0-0002 nF 
1O.A /B275 Type 164 Z 2-O ut. 
10 A /8378 Type 168 3 4-0 pF, 
10.4 /8380 Type 170 )-00001 Be 
104 /5381 Type E71 ] O-O003 
10-4 /8386 Type 176 l 0-00005 uF 
IDA /S389 tlandle, condenser, vernier drive, type C 3 1 
IOA/EVS9 lk. Jack, telephone, type A . we 6 
5SA/1G10 .. Lampholder, miniature ey st 2 Batten type. 
10A/8304 Lens, magnifying vs a a 1 
1OA/8400 —.. Plug, type 66 oe ‘a si wa Siigie pole, battery plug. 
WA/SB15 .. Plug, type 88 ~~... i sg 3 ] 
Resistance 
LOA /8015 Type 107 3 §0,000 ohms, variable, 
10 A/8019 Type 111 2 100,000 ohms, 4-watt rod type. 
10.4 ($392 Type 141 2 12°5 ohms, wire wound bobbin. 
- 10.4 /8393 Eype 142 1 10 ohms, wire wound bobbin. 
10.4 /8394 Type 143 1 2 ohms, wire wound bobbin. 
10A/8395 Type 144 I 60,060 ohms, 4-watt rod type. 
104/83) Type 140 l i135 ohms, variable, with lead screw 
motion. 
LOA/BS91 Key, operating .. tr = iia j For item 10A4/8390. 
Switch _— 
1OA/8064 .. Type 70 a ots i eae | 2 Single pole “on-off " rotary type. 
1OA/B065 Type 71 ae a i ai 2 2 position, dauble-pole, rotary type. 
1OA/S456G Type 81 oe es a — 1 3-pole “on” and “off” rotary 
Type. 
IGA/B397 Type 82 vi ar ss va 1 Similar to type 71, but differcnt 
label, 
i0A/830S.. Unit, Detector 1 .. 


‘ I Fitted with :-— 
I holder, valve, type L. 
1 resistance, type 101 (1,000 2}, 
1 resistance, type 110 (250,000 £9). 
| 2 condensers, type 125 (0-01 uF}. 
) 1 condenser, type 176 
3 (0-O0005 F}. 
IOA/S306 .. Unit, Detector 4 .. a i ae. I Fitted with :-— 
1 Holder, valve, type L. 
] resistance, type i01 (1,000 9). 
1 resistance, type 110 (250,000 2). 
I condenser, type 172 (0°25 uF). 
k condenser, type 178 (0-(002uF}. 





Ret. No. 


10.4 /8307 


10.4 /$308 
[DA /B309 
LOA {8310 


[OA /8311 


IMA /8312 


TOA /8313 


[OA/8314 


Nomenclature. 


k 


| Receiver, type R.1084—contd. 
' Principal components—conéd. 


Unit, S/F. No. |, engraved §.F.1. 


Unit, S/F. Ne. 2 .. 
Unit, S/F. No, 3 
Unit, 5./F. No. 4 


Unit, heterodyne oscillator 


Unit, Aj amplifier and filter .. 


Unit, R/F. No. 1 


Unit, R/F, No. 2 


7 





a a ree 


] 
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—— 


Remarks, 


‘Fitted with 


1 holder, valve, type L. 

] resistance, type OF (1-5 FA. 

I resistance, type 101 (1,000 £25, 
I resistance, type 105 (40,000 £2). 
| resistance, type 110 (250,000 £2}. 
2 Condensers, type 172 (0-26 wF}. 
1] condenser, type 178 (0-0002uF). 


Identical with [GA/8307, but en- 


gtaved S/F 2, 


identical with IQA/8307, but en- 


graved S/F.3. 


Identical with 10A/8307, but en- 


graved S/F.4. 


Litted with :— 


] holder, valve, type L. 

1 resistance, type 104 {10,000 £4). 
1 resistance, type 123 (20,000 £2). 
I condenser, type 120 (0-001 pF}, 
2 condensers, type 172 (0-25 nF), 


Fitted with :-— 


2 holders, valve, type L. 
I resistance, type 102 (2,000 £2). 
2 resistances, type 110 

(250,000 £2), 
4 resistances, type 111 

(£00,000 £2). 
1 resistance, type 113 

(20,000 £2}. 
2 condensers, type 120 

(0-007 uF), 
I condenser, type 130 (0-5 wP). 
2 condensers, type 172 (0-29 uF). 
I condenser, type 179 (0-Q003 WF}, 
1 condenser, type 178 

(00002 pF). 


Fitted with :— 


I holder, valve, type L. 
l resistance, type $7 (1-5 £2). 
] resistance, type 105 
(40,000 £2). 
] resistance, type 110 
(250,000 £2), 
i condenser, type 132 
(0-000 uF). 
| condenser, type 172 (0-25 uF}. 


Fitted with :— 


1 holder, valve, type L. 
J resistance, type 97 (1:5 2}. 
1 resistance, type 101 
(1,000 £2). 
1 résistance, type 105 
(40,000 £23, 
ft resistance, type 110 
(230,000 £2). 
4 condensers, type [20 (0-01 pF}. 
1 condenser, type 172 (0:25 a F). 
1 condenser, type 176 
(O-O0005 FP). 
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Ref, Na, 


1OA ‘8915 


[OA ‘8316 


SA/ELIS 
5A/1251 


10.4 {9420 
10.4 /8317 
10.4 j8318 
10A 8319 


10.4 (8569 


104 /8321 
1A /B322 
10.4 /8923 
(0-4 /8324 


1DA/8325 
10.4 8326 
10A 8327 
IGA 8328 


IGA JS3Z9 
10.4 /8330 
1QA/833] 
IDA /8332 


10.4 ;8333 
1OA/BSS4 
10.4 (83935 
10.4 8336 


IDA /8337 
10 4/8338 
1d A/S339 
10.4 {8340 


10A/8941 
10.4 (8342 
10-4 8343 
104 /8344 


i r ' = = ry F 7 = * t F 7 i + q . . = iy - = 7 7 + h 
EF i . . . r + + . = 7 + ft : 7 kb + . . . + d = C4 = . + t 
cg a a a a Sl a 


| . 





Nomenclature. 


—ei 


Receiver, type .1084— contd. 
Principal components—conar. 
Unit R/F, oseillator 


Unit. tuning 


Accessories |— 
Accumulator, 2-V, 90 Ah. 
Battery, dry, 6-¥. 

Case, transit, 

Receiver 

Cane, transit, eails, 
1-coil 


d-coil 


6-coil 


Case, transit, milliammeter 


Coils :-—-- 

Range A 

Det. ] 

RF 1 

R/F 2 : 

Rif oscillator 
Range B 

Det. 1 

RIF. 4 

Ril. 2 

K/F. oscittator 
Range C 

Det. 1 

Rf. 1 

RjF, 2 te 

RF, oscillator 
Kange D 

Het. ; 

Rl. 1 

RIF, 2 

RjF. oscillator 
Rangel 

Det. I 

RF. 1 

RE. 3 

R/F. oscillator 
Range F yi 

Det. 1 

R/F. 1 

RF, 2 si 

RSF oscillater 





i: 


Quantity. © fiir] Remark, Remarks. 


a 


l 


Guantity 
to suit 
ranges 

covered. 


I 


| fo et ee el ee oe 


eet ee fl 


jot ee St 


aoe | 


Fitted with :— 
4 holders, valve, type L. 
1 resistance, type 97 (1-5 22). 
1 resistance, type 103 (5,000 £2). 
] résistance, type [04 (10,000 £25. 
2 resistances, type iD 
(250,000 Q). 
I condenser, type [20 (0-001 uF}. 
4 condenscrs, type 172 (0:25 uF). 
1] condenser, type 178 {0- 0003 LF}, 


Fitted with :— 
i Uriple ganged OHS variahle 
condenser, 
4d condensers, type 124 (0-0002 nF), 


For L.T, 
For grid bias. 


1 


Tor A/F filter. 
For 2 R/F coils, l Det. 1] and 1 R/F 
oscillator. 
For 4 S/F coils, 1 Det. 2 and 
[ HET, oscillator, 


For 104 /8398. 


20,000 te 14,300 ke fs. 


14,300 to 16,700 ke/s, 


-——— er ee 


10,700 to 6,000 ke js. 


6,000 to 4,290 ke/s. 


4,290 to 2,500 ke}s, 


4,500 to 1,600 ke/s. 


———<———— Le 


Ref, No. | 


10 A /8345 
WA /§34ae 
10 .A (8347 
104 {8348 


-10.A/8349 
10.4 /8350 
JOAJS351 
LOA /8352 


1OA/S353 
JOA (8354 
104 (8355 
1A IB356 


10A/8357 
10A/8358 
104 /8359 
10.4 /8360 


1NA/8361 
10.4 /8362 
LOA/8363 
{0A /8364 
IGA /8365 
1). A /8366 
LOA (S367 
104 {8368 


10.4 /8369 


10.4 /8379 


10.4 /8371 
10.4 {8372 
[0A /8373 
10.4 /8374 
10.4 /8375 


Nomenclature. 


Receiver, type &.1]084— contd, 
Accessorices——_comid , 
Coils—confd. 


Range G 
Det. } 
RIF. 1 
R/F, 2 a 
Ril’. oscillator 


Range H 
Det. I 
RF. 1 j 
RF 2 ee 
Rj}. oscillator 


Range J 
Det. 1 
RIF, 1 uth 
Ril’ 2 se 
RIP. oscillator 


Range K 

Det. 1 

KF, 1 

R'E, 2 Pen 

R/F.. ascillater 
Range L 

Det. 1 

R/F, 1 

R/F, 2 

KP. oscillator 


TBO icc fs. 
Det. 2 


Sir 1 
S/F, 2 
Sil? 3 
S/F. 4 


Heterodyne oscillator 


40 keJs. 
Det. 2 


SiF. 1 
S/F. 2 
S/F. 8 
Sil’, 4 


_ 


Ouantity, 





feel eee ee 


es peed pre ee Fed ee pel eel 


tele ee 
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eee ee 


Remarks. 


[,600 to 1,000 keys. 


1,000 to 600 ke Js. 


G00 to 350 kes. 


go0 to 200 ke;s. 


| 


200 ta 120 kejs. 


Fach col fitted with :— 
] resistance, type 113 (20,000 £2}. 
1 condenser, (0-00025 uF), 
1 condenser, (0-004 nF}. 
| 1 twd-way switch, 
Fitted with :— 
1 condenser, type 177 
(0 - GOO] nF). 
1 condenser, (0:0002 pF). 
1 condenser, (0-00025 uP). 
Each coil itted with :— 
1 resistance, type 119 (20,000 £2). 
I coridenser, (0-01 uF). 
1 condenser, (0-0005 uF}. 
1 condenser, type 178 


(0-002 uF, 
1 two-way switch. 
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I condenser, type 120 (0-001 pF}, 
I condenser, type 205 (0°2 uF). 


Ref, No, Nomenclature, Quantity, Remarks. 
Receiver, type R.1084—econdéu, | 
Accessorles—conid, 
Coils—contd, 
IQA/R376 Heterodyne oscillator I Fitted with :— 
1 condenser, type 121 
(O-O00L WP). 
1 condenser, (0-004 pF), 
1 condenser, (0-0005 pT}. 
104 /8377 ASF. filter 1 A/F. filter coil IGA/S8001, fitted 
with -— 
1 resistance, type 113 
I (20,000 £2). 
5A fl4d4 Eliminator, H.T, battery, type A : 1 
SA STI17 Lamp, filament, 2-V, clear : 2 1 
SA/T428 Lamp, filament, 6-V, 0-24-watt ' 1 Used as a fuse, 
104 /8402 Lead, milliammeter a vit 1 Fitted with plug, type I, 
10.4 /8398 Milliammeter, 0-1] | ] 24-in, dial, desk type. 
WA STISS Plug, type 29 , 4 
Valves ! 
LOA 7738 “ype V.R.21... | 3 K/F. oscillator, S/F, oscillator and 
ASF,1. 
10.A /8329 Type V.R 27 2 Def 4 and Det. 2. 
IDA 7958 Type V.K.22 1 Output. 
1D.A/8399 Type V.R.28 7 RjF.1, R/P.2, Buffer, S/F), S/F-.2, 
i S/P.9, and S/F 4. 
FOA/IOS20 .. | fatmuter, recelver, output 
Principal components :— 
1OA/1739 jack, telephone 1 
IOA/M8S .. Piug, type } ‘ 1 
LOA STOR ., Rectifier, motal H.2 a 
IOAsSLOS22 .. Rectifier, metal H,5 2 
LOAIQS23 .. 1 2-pole, 2-way, and ‘ off.” 


Switch, type 148 


a a 


(48154) Wt. 17246/1101 4,000 8/39 Hw. G37] 


FOR OFFICIAL USE ONLY 
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RECEIVER 





RECEIVER, R.1080 
(Stores Ref. 10A/8291) 


1. This is a 6-valve super-heterodyne receiver of commercial make (see fig. 1) intended for 
the reception of meteorological broadcast on R/T. The receiver is intended for A.C, mains or 
battery operation, the change from one form of supply to the other being made by means of a 
switch. When batteries are employed the supply plug is withdrawn and the batteries are connected 
to terminals located on the chassis of the receiver. The receiver is adjusted to give reception 
from a given transmitter and the tuning control covers a band of 10 ke/s only. 





Fic. 1. Receiver R.1080, 


2. A loud speaker is incorporated in the receiver and arrangements are also made for using 
head telephones, a switch being provided to switch off the loud speaker when telephones are in use. 


GENERAL DESCRIPTION 
3. The receiver is built into a metal chassis, the mains transformer, ganged tuning condensers, 
inductance coils and valves being located on the top of the chassis, and the resistances, condensers, 
etc., under the chassis. The chassis is enclosed in a metal cabinet, the front panel of which 
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carries the loud speaker. The ON-OFF switch, the volume control spindle and tuning control 
project through the front panel. The tuning control consists of a knob which rotates the ganged 
condensers through about 12°, 


4, Referring to the theoretical diagram fig. 2, it will be seen that the circuit employed is a 
superheterodyne. The valve V, is an R/F pentode, VY, 18 the frequency changer, V, is a second 
R/F pentode operating at the supersonic frequency, followed by the diode rectifier valve V, 
which is coupled ic the output pentode V;. The valve V, is the rectifier from which the H.T. 
supply for the anode circuits is taken. 


5. The aerial circuit includes the inductance L shunted by the fixed condenser C,. In series 
with this circuit is a small variable condenser C which is intially set to a value which will provide 
the correct aerial coupling. The inductance L, is tuned by the condenser C, across wiich is 
the trimming condenser C,. This tuned circuit, which is of the band-pass filter type , is connected 
between the control grid of the R/F pentode ¥, and earth. Bias 1s applied to the grid by con- 
necting the resistances K, and RK between cathode and earth. The former resistance has a fixed 
vaiue but the latter is variable and serves as a volume control. The anode circuit of the valve 
includes the choke L,, and coupling to the succeeding tuned circuit L, C, is by means of the fixed 
condenser C,. The tuned circuit is connected between the contro] grid of the valve V, and earth, 
bias being provided by means of the resistances R, and R connected in the cathode-earth circuit. 


G. The frequency changer valve V, is an octode which is virtually a tmode and an K/F 
pentode in series. The cathode and the two electrodes adjacent to it comprise the triode, the 
first element acting as the grid and the second as the anode. 


7. In this triode, it will be seen that between the grid and earth is a tuned circuit L, C,, 
which is inductively coupled to the inductance L, in the anode circuit, thus performing the 
function of an oscillator. The frequency of the generated oscillations, owing to the tuning of 
L, Cy, differs from the signal frequency by a giver amount. 


8. Sinee the potential of the anode of the triode portion is fluctuating at oscillator frequency 
and the electrode is “ perforated ”, the positive potential-of the screen {adjacent to 1t) will cause 
electrons to pass into the space between the screen and the control grid of the RK/F pentode 
portion of the valve. The potential of the control grid is varying at signal frequency and there 
will be a varying repulsion at signal frequency producing a space charge pulsating with two 
components. From this space charge or virtual cathode, electrons will be drawn by the action 
of the anode of the octode, in series with which is the circuit L, C, tuned to a frequency corres- 
ponding to the difference between the signal frequency and oscillator frequency. It only now 
requires the assumption of suitable non-linear characteristics to see that the anode current of 
the octode will contain among other oscillatory components one which has a frequency equal 
to the difference between the signal and oscillator frequencies. The resistances R, and R; 
form a voltage dividing arrangement to give the necessary potential to the screens. 


9. The three condensers C,, C, and C,, are all ganged and operated by a common handlie 
so that the grid vireuits of the first two valves are simultaneously tuned to the signal frequency, 
and at the same time the oscillator frequency is correctly related to the signal frequency. The 
condenser C,, and the trimming condenser C,, are provided to maintain correct “tracking ”’, 
i.e. proper relationship of the oscillator and signal frequencies throughout the tuning range. 


10. The circuit L, C, is also tuned to the intermediate frequency and is connected between 
the contral grid of the valve VY, and earth. The grid of this valve is suitably biased by means 
of the cathode resistance R,, and the anode circuit includes the inductance L, which is tuned 
by means of a condenser C,, to the intermediate frequency. 


11. In series with the tuned circuit Ly, C,, and the diode rectifier V4, is the resistance Rg, 
across which ts connected, in series with C,, and resistance R., the grid-cathode circwit of the output 
valve V,. A grid “stopper ”’ resistance Ky, is included in series with the control grid of V,, 
and a leak resistance R,, is connected between here and earth. The necessary bias is applied 
to the valve by means of the resistance R,, in the cathode connection. 
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12. In the anode circuit of the valve is the primary of an output transformer T. The 

secondary winding is connected through a switch S, to the speech coil of the permanent magnet 

loud speaker. Provision is made for connecting high-resistance telephones, a telephone jack 
J in series with a condenser C,, being connected between anode and earth. 


13. The rectifier valve V, is of the full wave type. The anodes are fed with A.C. from the 
secondary of a transformer T, with a tapped primary winding. Two other secondary windings 
are provided one giving a four-volt heater supply for the rectifier and the other a 13-volt heater 
supply for the other valves in the receiver. The tappings on the primary windings of the 
transformer enable it to be connected to any A.C. supply between 100 and 130 and between 
205 and 260 volts, and the transformer will function on any periodicity between 40 and 100 cycles. 
The chokes L,, and Lj, together with the condensers C,, and C,, are provided to filter out R/F 
disturbances which may be brought in on the power mains. 


14. A feature of the receiver is the switching device which enables it to be changed over 
for battery operation, the switch S, disconnecting the transformer and enabling a 12-volt battery 
to be employed for filament supply, and a 200-volt battery for H.T. supply. 


Pel 16st aoe oa 2 OB DF 
hay 5 Lee yee 3 5 s z ws , 
a fee 


ad ¥ 
m ry PF 
ae oP Ts . Pp ; P ‘ yar s 
. ae | wt ins Y Twat mn 


~ ' ; ; Gitte cL? Teta 
} 7 ’ 7% 4 a © wk ana ae ay ae mes 
~ oe , 4 —s | yt er * wt an * a Sa EE Py 
bal 7" RY pd ti fy ius eyed). 


Fic. 3. Chassis removed from cabinet. 
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CONSTRUCTIONAL DETAILS 
15. Four views of the receiver are given in figs. 1, 3, 4 and 5 and a bench wiring diagram 
in fig. 6. Referring to fig. 1, which shows the front of the receiver, the tuning controls (1) 
rotate the ganged tuning condensers through a slow motion drive. The amount of travel of the 
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ganged condenser spindle is limited by stops to about 12° and this movement is indicated by a 
pointer on a scale (6). The movement corresponds to approximately half a turn of the knob (1). 
The volume control handle (2) ree the variable resistance (1, fig. 5). This corresponds to the 
resistance Rin fig. 2. The telephone jack (3) is permanently connected in series with the condenser 
(4, fig. 4), across the anode-cathode circuit of the output valve. The loud speaker (2, fig. 4) is 
mounted behind the grill (5, fig. 1). The speech coil of the loud speaker is connected in series 
with the switch (7). This switch may be seen at (3, fig. 4). The ON-OFF switch (4) breaks 
both H.T. and L.T. connections. It is mounted on the front of the chassis (5, fig. 4) and the knob 
projects through a clearance hole in the panel. 


16. Referring to fig. 4 the flexible lead (7) is connected to the earth terminal (6) and the 
flexible leads (8) are connected to the loud speaker terminals (2, fig. 3) on the rear of the chassis, 
The other terminals of the receiver can also be seen in fig. 3. The aerial and earth terminals 
(1) can be seen beneath the series aerial condenser spindle (6), and on the right of the chassis 





Fic. 4. Chassis and front panel. 
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are the L.T. and the H.T. terminals (3) and (4) respectively for use with batteries. The switch 
(5) on the extreme right is the ‘‘ battery-mains " switch. This is a double pole two-way switch. 
One of the poles changes over the H.T. supply connection and the other changes over the L.T. 
connection. The switch can also be seen at (5, fig. 5) and the way in which it is wired may be 


seen from an examination of fig. 2. 


17. The annotations on the valves in fig. 3 are similar to those used in the theoretical diagram 
fig. 2. V, is the first R/F pentode ; V, is the frequency changer ; V, is the second R/F pentode 
operating at intermediate frequency ; V, is the diode rectifier ; V; 1s the output pentode and V, 
is the H.T. rectifying valve. In fig. 5 is given a view of the underside of the receiver, and in 
fig. 6 a bench wiring diagram, but they must be regarded as typical and not exactly applicable 
to any one receiver, since modification during production has resulted in receivers differing 


from one another. 





Fic. 5. Underside of chassis. 
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18. Among the modifications which have been made to the receiver since production may 
be mentioned the foliowing. The cardboard container (3, fig. 5) originally housed one of each 
of the following condensers: 10» F,6yuF,4uF and 25 pF. The receiver shown houses the 
10 uF, the 6 » F and the 4 » F condensers in the cardboard container but the 25 p F is in a 
cylindrical metal case (4). Leaflet B11, A.P.1186, Vol. II, authorizes this change in components 
in the event of breakdown occurring with the original arrangement. The recommended method 
of mounting the 25 » F condenser, however, is on the side of the chassis and not in the position 
in which it is shown in the receiver illustrated in fig. §. These four condensers correspand to 
those marked C,,, Cos, Cj, and C.. in the theoretical diagram (fig. 2}. Condensers Cy, and C,, 
are smoothing condensers in the rectifier circuit ; C,, 15 connected between the screen of the 
frequency-changer and earth and C,, is connected across the cathode resistance of the output 
valve. 


19. Another modification {see A.P,1186/B9) is the provision of the main and H.T. fuses 
referred to in para. 29. The mains (1 amp.) fuses are located in the combined plug-and-socket 
and fuse-holder fitting (14). The H.T. fuse-holder (15) carries.a 250-mA fuse and it 18 connected 
between the H.T.— connection and chassis. Originally the receiver was wired up with the H.T.— 
and L.T.— terminals connected together and joined to the centre poiut of the H.T. secondary 
and chassis. With the modified wiring the centre-point of the H.T. secondary winding is 
connected to the H.T.— terminal, and the 250-mA fuse is wired between this common point and 
chassis. The L.f.— terminal is not connected to H.T,— but is connected directly to chassis. 
A direct chassis connection 1s also taken from the end of the 13-voit heater winding remote 
from the ‘‘ Battery-Mains ’ switch. The earth terminal of the receiver is connected to the 
chassis. The main bank of resistances and condensers is mounted on the holder (16) seen at the 
top left-hand corner of fig. 5. From left to mght the units are as follows. The first is a 
resistance of -5 megohm and corresponds to RK, in fig. 2. It is connected between the diode 
cathode and the preceding valve. The condenser adjacent to this has a value of -0003 p F 
and is shunted across the -5 megohm resistance. This condenser corresponds to C,, in the 
theoretical circuit diagram. Next to this is a resistance of -1 megohm which is connected between 
the control grid of the output pentode and the diode. It corresponds to R, in the theoretical 
circuit diagram and is in series with the -01 4 F condenser adjacent to it (C.,, fig. 2). Next 
to this is the resistance (R,q, fig. 2) which has a value of -O6 megohm. It 1s connected between 
the grid of the pentade output valve and earth. The 1,000 ohms bias resistance next in line 
is in the cathode circuit of the pentode output valve. It corresponds ito R,, in the theoretical 
dmgram. The two resistances at the extreme right both have similar values {-05 megohm)} 
and are connected in series across the H.T. supply as a voltage dividing arrangement to provide 
the potential for the screen of the frequency changer. These resistances are designated RE, 
and R, in the thecretical circuit diagram. 


20. In the right-hand corner may be seen the K/F chokes (7) and the condensers (6) on the 
supply side of the mains transformer. These can be identified as L,,, Ly,, and C,,, Cag, im fig. 2. 
The underside of the valve-holders may be clearly seen in fig. 5. The first R/F pentode is 
inserted in the valve-holder (8), the frequency changer in the valve-halder (9), the second K/F 
pentode in the valyve-holder (10), the diode in the valve-halder (11), the output pentode in the 
valve-hoider (12) and the rectifier in the valve-holder (13). 


21. The 0-1 » F condenser (17) is connected across the 500 ohms bias resistance (18) in the 
cathode circuit of the first valve. The 0-1 » F condensers (22) are the shunt condensers across 
the bias resistances (23) in the cathode circuits of the second and third valves, One of these 
resistances has a Value of 500 ohms and the cther a value of 1,000 ohms. They correspond to 
R, and R, of the theoretical circuit diagram. The 0-1 megohm resistance (Z1) is the bias 
resistance of the oscillator grid of the frequency changer. The -005 « F conclenser (19) is connected 
in the output valve circuit between anode and earth, and the 0-1 megohm resistance (20) 1s the 
“ stopper ’’ resistance in the grid circuit of the output valve. 
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VALVES AND E.T. AND L.T. SUPPLIES 


22, Commercial valves are used in the receiver. Two V.P.13.C valves (Stores Ref. 10A/ 
10526) are used, one in the first stage and one in the third stage. An F.C.13.C valve. (Stores 
Ref. 10A4/10527) is used in the second or frequency changer stage, and a 2.D.13.C valve (Stores 
Ref. 10A/10528) is used as a diode rectifier in the fourth stage. A Pen. 13.C valve (Stores Ret. 
104/10529} is used in the output stage, and an I.W.3.A valve (Stores Ref. 104/10530) 1s used 
in the H.T. rectifier. 


23. Normally the receiver will be run from A.C. mains, no battery of any kind being required. 
| If A.C. is not available a 12-volt accumulator is used for L.T. supply, and an accumulator battery, 
such as a Milnes H.T. alkaline accumulator, for H.T, Dry battery H.T. supply is not ltkely. 
to be economical owing to the heavy H.T. consumption. Where D.C. mains are available, 
a rotary convertor (Stores Ref. 10A/8291) may be used for the H.T. supply. 


OPERATION AND PRECAUTIONS 


24. The mains transformer is suitable for any frequency between 40 and 100 cycles and for 
any voltage between 100 and 130 or between 205 and 260. To adjust the receiver to different 
Iams voltages remove the front panel complete, when the mains tappings will be found marked 
on the front of the mams transformer. To remove the front panel it will first be necessary to 
undo the small setscrews on the knobs of the tuning and volume controls, and withdraw the 
knobs. The loud speaker together with its switch comes away with the panel, but three flexible 
leads remain connected between the panels and chassis. These are sufficiently long to enable 
the panel to be laid beside the cabinet. Care is required to ensure that tension is not applied 
to these leads. 


29. To change a valve or make any other adjustment it will be necessary to remove the 
chassis from the cabinet. This may be done by unscrewing the four screws on the underside. 
A portion of the cabinet is cut away to allow the choke to pass when withdrawing the chassis 
from the cabinet. The position of the valves may be seen from an examination of fig. 3. 


25. The receiver as supplied for service is adjusted for reception om 245 kc/s. If for any 
reason, such as a change in the frequency of the transmission, it is required to re-adjust the 
receiver, the main condenser drive can be rotated to enable the receiver to be tuned to the new 
frequency. When authority is given to make such a change it may be carried out in the following 
way. The two grub screws securing the drive should be slacked off and the ganged 
condenser spindle rotated by means of the screwdriver slot in the end, until the required trans- 
mission is tuned in (volume control at a high setting). Keeping the main spindle in this position 
the drive should be set so that the pointer occupies the mid-position on the scale. The grub screws 
should then be tightened up. The high setting of the volume control, when carrying out this 
adjustment, ensures that any de-tuning which occurs as a result of variations of volume control 
will not be disadvantageous, i.e. de-tuning may occur for a strong signal (volume control at low}, 
but it will be unimportant. Detuning will not occur on a weak signal (volume control at high} 
when correct tuning is important. 


Z2/. A series aerial condenser 15 fitted at the rear of the chassis. This should be turned 
fully clockwise and normally left in this position. If, however, mterference should occur 
from a powerful transmission on a nearby channel, the control should be rotated in a counter- 
clockwise direction until the interference disappears. It may be necessary to increase the voiume 
control setting to compensate for loss of signal strength. Change-over from mains to battery 
operation is made by the switch situated at the rear of the chassis. Before connecting either 
A.C. mains or batteries to the receiver make sure that this switch is in its correct position. It 
isengraved Mand B. The former is the position for mains operation and the latter is the position 
for battery operation. 


SECTION 3, CHAPTER 4 


28. Two sets of terminals are provided at the rear of the chassis for connection of the batteries. 
One set is engraved —LT+12V and the other is engraved —HT+200V. See that the mains 
plug is withdrawn before connecting up batteries. In no circumstances are mains and batteries 
to be connected up together, 


29. Three fuses are provided in the receiver. Two of these are located in a combined 
fuse-holder and plug-and-secket, mounted on the side of the receiver, One-ampere cartridge 
fuses (Stores Ref. LOA/9613) are used here. The other fuse is located underneath the chassis 
in the negative lead. It consists of a 250-mA cartridge fuse (Stores Ref. 10A/10209). 


30. It should be noted that the metal coating of the frequency changer valve is not at 
earth potential owing to the presence of the bias resistance. Care should therefore be exercised 
that the coating is not allowed to come into contact with the metal work of the chassis or any 
earthed conductor. 


SECTION 3, CHAPTER 4 


APPENDIX 


NOMENCLATURE OF PARTS 


The following list uf parts is issued for information only. All the parts of the receiver have not been Listed 
but anly those spares for which reference numbers have been allocated. In ardering spares for this receiver 
the appropriate section of AIR PUBLICATION 1086 must be used. 
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Ref. No. Nomenclature. a ee Remarks. 
IDA S829] Receiver, type K.1]080 | —. hUettC(Ci ees 
104A /10460 | Condenser, type 407 | 1 
10A/10461 | Condenser, type 408 . = ] 
LOA/LOZO9 | Fuse, cartridge 250-mA 1 
1OA/9613 Fuse, cartridge | amp. 2 
IGA/LO1SS | Holder, fuse S.P. me 24 1 
10A/10208 | Holder, fuse DP. oe l 
I 

Accessories :—— 
IDA ‘8291 Convertor, rotary, 60-watt 1 For use with D.C. mains. 
10A /10526 Valve, V.P.13.C er 2 Firat and third stages. 
IDA STOS27 Valve, F.C.13.0 | Frequency changer. 
IDA /7OSZ8 Valve, 2.D.13.C ] Tiode. 
104 /10529 Valve, Pen, 13.€ ] Ontput. 
LOA/10539 Valve, DW. 3A l Rectifier. 
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RECEIVER 8.1100 
(Stores Ref. 10A/9476) 


INTRODUCTION 


1, The receiver, type R.1100, has been designed for use as a self-contained portable ground 
receiving station and is intended primarily for use in Army Co-operation units, in which service 
it will ultimately replace the receiver type R.54. The principal function of the receiver is the reception 
of wireless signals from aeroplanes engaged in artillery reconnaissance, but provision has also been 
made for its employment in the reception of signals between the wireless tender and aeroplanes 
engaged in tactical reconnaissance. It is capable of receiving C.W., M.C.W., or R/T signals and 
has two frequency ranges, namely 1,200—1,500 kc/s for artillery reconnaissance, and 2,000—3,000 
kc/s for the reception of signals relating to tactical reconnaissance. 


2. The instrument consists of a three-valve superheterodyne receiver, fitted into a carrying 
case which provides for the stowage of all ancillary equipment including batteries, together with 
certain spares and stationery, but excluding the portable mast, which is not described in this chapter. 
The approximate overall dimensions are as follows:—23 in. long by 13 in. high by 10 in. wide, and 
the weight complete for service is 58} lb. The carrying case is provided with flexible handles, which 
enable the receiver to be carried by one man for short distances. It is intended, however, that the 
receiver should normally be carried by two persons, each holding one of the flexible handles. It is 
constructed for use under both ordinary and tropical climatic conditions, and can be operated with 
the lid held wide open on a check chain, or semi-closed and protected from rain by its weather- 
proof hood. Again the receiver itself can be withdrawn from its carrying case and used as a separate 
receiving instrument. 


GENERAL DESCRIPTION 


3. The receiver has been designed to operate with a mast aerial, Stores Ref. 10B/7342 as 
described in Section 3, Chapter 1 of this publication, or, as an alternative, with 50 ft. of wire suspended 
as an aerial, at a height not exceeding 12 ft. above the ground. It is a three-stage superheterodyne 
receiver and comprises a combined first detector and beat oscillator or frequency changer employing 
a heptode mixing valve. This is followed by an intermediate frequency amplifier, and the last stage 
is a combined leaky grid detector and output valve. A simplified circuit diagram in which only the 
essential elements of the circuit have been shown, is given in fig. 1. 


4. It will be seen that the aerial is coupled to the tuned aerial circuit L,-C, by a small pre-set 
condenser C,, and the coil L,. One of two tuned aerial circuits may be used by means of a selector 
switch, according to the frequency band it is desired to receive. 


5. For each of the two frequency bands a separate parallel-fed oscillator circuit is also employed. 
One of these L,-C, is shown. The aerial and oscillator tuning condensers C,, and C,, are ganged 
together and the common spindle carries a tuning scale which is calibrated approximately in 
kilocycles per second. The anode circuit of the frequency-changer valve V, is tuned to the inter- 
mediate frequency by the circuit L,-C,, and is coupled to the I/F amplifier valve V, by the 
condenser C,,. 


6. The intermediate frequency amplifier valve V, is a pentode. Its anode circuit is similar 
to that of the mixing valve and it is coupled to the grid of the detector valve by the condenser Cg. 
A reaction winding L,, is coupled to the tuning coil, in order to produce local oscillations for the 
purpose of heterodyne reception. 


7. The final stage functions as a grid detector, but since the valve is a pentode a considerable 
amplification of the audio-frequency waveform is obtained. The impedance of the valve V, is 
matched to the impedance of the telephones by means of the stepdown auto-transformer L,;. A 
centre tap on L,, is coupled to the telephone jacks J, and J, by means of the output condenser C,,. 


8. The reaction winding L,, referred to in para. 6 is connected between the anode and filament 
of the detector valve, a pre-set condenser C,, being connected in series with it in order to serve 
as a reaction ‘“‘throttle’’ control. This circuit is only completed when the switch S, is closed on the 
C.W. side. When this circuit is open, that is, the switch is on the MOD side, only M.C.W. or R/T 
reception is possible. 
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9. The manner in which C.W. reception is accomplished may be described in the following 
way. When the switch is placed in the C.W. position the last stage oscillates at a frequency of 
approximately 465 kc/s. In order to produce audible beats it is now only necessary to ensure that 
the generated supersonic frequency differs from this by some suitable frequency. When the tuning 
control is varied slightly, there is a small change in the I/F frequency produced in the anode circuit 
of the frequency-changer valve. Since the last stage is oscillating at 465 kc/s, a beat note will be 
produced in the telephones which is equal to the difference between this change in I/F and 465 kc/s. 
Thus an intermediate frequency of 466 kc/s would produce an audible note of 1,000 cycles per second. 


10. The switching arrangements for the two groups of frequencies, as well as details of the 
circuits for measuring certain voltages and currents, are shown in the theoretical circuit diagram, 
fig. 2. The four wafer-contact type selector switches, S,, S,, S,; and S, are ganged. The control 
which operates the four switches has eight positions, of these, two are “used to select the desired 
frequency band by means of the two sets of tuned circuits. The other six are used in conjunction 
with a smal]l moving coil meter which measures the following circuit operating values:— 


(i) Oscillator anode current, in non-oscillating condition, V,. Io.a. (A) 
(ii) Modulator anode current, V,. Im.a. (A) 

(ii) Anode current, V,. 1a.’ (B) 

(iv) Anode current, V,. [A. (B) 

(v) High tension battery voltage, H.T.V. (C) 

(vi) Accumulator voltage, L.T.V. (B) 


11. The aerial is coupled to the tuned aerial circuit by a»small pre-set trimmer condenser Cg, 
and (depending upon the frequency band selected) by an inductive coupling made up of either 
of the following groups:—the 1,200—1,500 kc/s frequency band by the inductances L,, Lz, the latter 
tuned by the pre-set trimmer condenser C,, or the 2,000—-3,000 kc/s frequency band by the inductances 
L,, Ly, the latter in series with a padder condenser C, and shunt resistance R,. This circuit 
L,-C,-R, is tuned by the pre-set trimmer condenser C;. 


12. The switch S, controls the respective parallel-fed oscillator circuits (i) for the 1,200—1,500 
kc/s frequency band, the inductances L,; and L., and padder condenser Cj, aligned by the pre-set 
trimmer condenser C, (ii) for the 2,000-3,000 kc/s frequency band, with the inductances L, and 
L, and padder condenser C,, aligned by the pre-set trimmer condenser C,. Aerial and oscillator 
circuits are tuned respectively by the ganged tuning condensers C,, and C,,. 


13. Reference should also be made to fig. 3 whith shows the valve connections and annotations. 
The heptode valve V, combining the function of first detector and beat oscillator has its filament 
fed through the R/F choke L,,. The valve V, is coupled to the two parallel-fed tuned oscillator 
circuits, by the condensers C, and C,. Oscillator bias is obtained by means of the grid leak R,. The 
screen grids 3 are maintained at earth potential with respect to R/F by the condenser Coc The 
grid 1 is maintained at positive potential by the feed resistance R,;. The screen grids 3 are fed 
through the resistance R,,° by-passed to earth through C,,. The signal voltage from the tuned 
aerial circuit is connected directly to the top cap. The anode 7 of the valve is connected directly 
to the tuned circuit C,,—-L, of the Ist I/F stage. This stage contains a coupling condenser C,, and 
leak resistance R,, which are directly connected to grid 2 of the valve V.,, which is an intermediate 
frequency amplifier. Potential is applied to the anode of V, through the meter shunt resistance 
R, 3, which is connected to the H.T. supply. 
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View underside chassis 


Fic. 3.—VALVE DIAGRAM 


14. The 1/F amplifier valve V, is a pentode and, as indicated in para. 13, has its control grid 
connected to the Ist I/F stage. A variable positive potential is applied to the screen grid 7 by the 
volume control R,; which is connected in series with R; to H.T.+. A by-pass condenser C,, is 
connected across the moving portion of the volume control R, and earth. The suppressor grid 3 
is connected to earth. The anode of the valve is connected, through the top cap, to the tuned circuit 
of the 2nd I/F stage and through a pre-set trimmer condenser C,, to earth. The 2nd I/F stage 
contains a coupling condenser C,,) and bias resistance R, (the latter connected to L.T.+.), which 
are coupled to grid 2 of the valve V,. Potential is applied to the anode of the I/F valve through 
the meter shunt resistance R,, which is connected to the H.T. supply. The 2nd I/F stage also 
contains a coupling coil L,,, which is referred to in para. 15. 


15. The output valve V, is also a pentode and combines the function of detector and audio- 
frequency amplifier. As indicated in para. 14, its control grid 2 is connected directly to the 2nd 
I/F stage. The screen grid 7 is by-passed to earth through the condenser C,, and is connected to 
H.T.-+ through the feed resistance R,. The suppressor grid 3 is connected to earth. A condenser 
Co, is connected to the anode of V, and earth and acts as a tone control. The reaction coil L,,, 
which is a part of the 2nd I/F stage unit referred to in para. 14, is coupled to the anode of V, via 
the condenser C,,. This circuit is completed through a pre-set trimmer condenser C,, and switch 
S; (MOD C.W.) forming a reaction circuit to produce local oscillations for C.W. heterodyne reception. 
The anode of this valve is also connected to an audio-frequency output choke L,, and through 
the meter shunt R,, to H.T.4-. The telephone jacks J, and J, are connected to a tapping on the 
output choke L,, by means of the coupling condenser C,;. A smoothing condenser C,, is shunted 
across the H.T. supply. 

16. The switches S, and S, connect the meter M in the desired circuit, as indicated in para. 10. 
These switches form part of a Yaxley switch which comprises a set of four ganged-wafer contacts 
S,, Se, S, and S,, which are operated by a single control handle on the front of the operating panel. 
The switch S; (MOD C.W.) is a two-position ON-OFF switch operated by a small knurled knob 
on the control panel. The switch S, provides for switching on and off the negatives of both L.T. 
and H.T. supply. Two telephone jacks J, and J, provide for the connection of two pairs of telephone 
receiver head sets. 


CONSTRUCTIONAL DETAILS 


17. The receiver and its associated equipment is contained in a weatherproof carrying case 
which is provided with a canvas hood and carrying straps. A view of the receiver in its carrying 
case, closed for transport, is given in fig. 4. This carrying case is constructed of wood with metal 





Fic. 4.—CARRYING CASE, CLOSED FOR TRANSPORT. 
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reinforcement at the joints and double metal reinforcement at the corners. The lid, in the form 
of a hood, has similar metal reinforcement and metal sides. It is hinged at the back with a rainproof 
strip hinge extending the whole width of the case. Two metal snap lock clips are located on the 
front to fasten the lid. A canvas flap folds back and is fastened to the lid by seven screws on the 
front and by two straps and studs on opposite sides of the lid. When it is not in use as a weather 
hood, it is retained in the folded position by two press studs on the top of the lid. Fig. 5 shows 
the carrying case open with the hood in position for wet weather operation. Two webbing carrying 
straps are fixed by universal fastenings to the front and back of the carrying case. The overall 
dimensions of the carrying case are approximately 22? in. by 12} in. by 9} in. 
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Fic. 5.—CARRYING CASE, OPEN FOR WET WEATHER OPERATION. 


18. Referring to fig. 6, which is a view of the receiver with the carrying case open, the fittings 
in the lid may be seen. These comprise a chain (1) to limit the opening of the lid and a hinged 
arm (2) on which to rest the lid when operating either with or without the canvas weather hood 
down. Both the chain and the hinged arm can be seen on the right-hand side in the carrying case. 
The hinged arm is shown folded down. An instruction sheet (3) with a wiring diagram and certain 
operating instructions is secured to the inside of the lid. A clip (4) is also provided in front of the 
sheet at the lower centre engraved FOR BATTERY OPERATOR’S CARD. 


19. To the left of the carrying case may be seen the receiver (7) secured in position by the two 
anti-vibration mountings (5) and (6). The H.T. battery is carried under the receiver and is held 
in position by a metal clip. 


20. The container (8) seen on the right of the case is divided into three compartments. The 
one seen in the illustration is provided for the stowage of the telephones. Two compartments are 
provided under the lid (9) for the L.T. accumulators. The one on the left is for a spare and the one 
on the right for the accumulator being used. A pair of leads (10) connect the accumulator to the 
receiver. These leads pass under the container which can be removed from the case. Three spare 
valves are housed under the container. Two bushed holes (11) on the left of the case provide access 
for the aerial and earth connections. 





FIG, 6.—CARRYING CASE OPEN, SHOWING RECEIVER, 


21. The receiver which is shown withdrawn from its carrying case in fig. 7 has a sheet aluminium- 
alloy chassis, which is built into a case made of -the same material. This case is fitted with 
two brackets (1) and (3) at the lower edge of each side, which engage in guides on the 
receiver suspension frame when the receiver is placed in the carrying case. An upper bracket 
(5), located towards the top of each left and right-hand side of the case engages the pillar 
spring grips which fasten the receiver into the carrying case. At the back and located at 
the upper extreme corners are two metal-shod rubber anti-vibration pips which rest against 
the back of the carrying case and prevent the receiver jarring against the case when in 
transit. A rim (10) at the front fills the space between the receiver case and the carrying 
case without limiting the anti-vibration features of the suspension of the receiver in the 
carrying case. This rim (10) can be seen immediately above the two pairs of battery leads 
(13) on the front of the receiver case in the illustration. 


22. The receiver, as will be seen in fig. 7, is oblong in shape with a sloping portion in 
front. Its overall dimensions are about 134 in. by 74 in. by 7} in. The controls are situated 
on the front, partly on the middle vertical portion and partly on the sloping portion. The 
vertical middle portion above the rim (10) contains at the left, the acrial and earth terminals, 
the handle (7) and the engraved position plate of the switch S,, S,, S,; and S,. The fine 
and coarse tuning control knobs (4) of the ganged condensers C,, and C,, are in the central 
position, the volume control operating knob (2) being on their right. Sockets J, and Jy, 
for telephone receivers, the control handle (9) and the engraved position plate of the switch 
S,, complete this portion of the front panel. 
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Ic. 7.— RECEIVER REMOVED FROM CARRYING CASE. 


23. Below the rim and almost under the volume control knob (2) is situated a bush 
through which the H.T. and L.T. leads (13) pass. On the sloping portion of the receiver are 
mounted the aerial trimmer condenser C,, on the left and the C.W. OSC control condenser 
C,. on the right. About the centre may be seen the dial of the moving coil meter and the 
scale (6) of the tuning dial of the ganged condensers C,, and C,,. On the right of the 
panel are the operating knob (8) of the MOD. C.W. switch, and a clock (11). The latter is 
mounted in a sunken portion to the extreme right in full view of the operator. A label 
indicating the three valves which are used in the receiver, their types and stores reference 
numbers is at the lower left. This completes the whole equipment of the operating panel. 


24. On the top of the receiver case is a hinged door (12) which gives access to the 
valves. It is secured by two captive knurled fastening screws. A name plate and carrying 
strap complete the top fixtures. The four seals, indicated on the left-hand side of the 
receiver, cover the slots of the pre-set condensers C,, C3, C,; and C,. The receiver metal 
case is painted Air Force blue. All controls are black with white filled indicating engraving. 
The labels are black with brass finish lettering. The single exception is the meter which has 
a white face with black indicator and lettering. 


25. The receiver case forms the screen of the receiver and it comprises two portions. 
The front, both vertical and sloping desk portions, is built on to the receiver chassis. The 
bottom, back, top and two sides are made up into a box unit and are detachable. This 
portion is attached to the chassis and front of the receiver by eight nickel-plated screws, 
which, when unscrewed, enable the receiver case to be removed entirely from the chassis and 
control panel, giving access to the interior of the receiver. 


26. The chassis which is built up of sheet aluminium alloy, together with the front of 
the receiver case, have mounted upon them the whole of the components of the receiver. A 
bench wiring diagram is given in fig. 10 and should be used in conjunction with the interior 
illustrations of the receiver. A view looking from the back into the receiver with the case 


creen removed is given in fig. 8. It will be seen that starting from the left and mounted 
n the back of the vertical portion of the front panel are the two telephone jacks J, and J, 
‘ired in parallel. Beneath these are the ON-OFF switch S, and immediately to the right of 
nis switch the volume control potentiometer R,;. This resistance is wound on a former and 
nclosed in a metal case. The coarse and fine-tuning control (3) and tuning dial (5) of the 
anged condensers C,, and C,, are in the centre. The condensers themselves are mounted on 
ae top of the chassis behind these controls. To the extreme right is mounted the clicking 
evice of the switches S,, S,, S, and S,; with contact wafers S, and S, immediately in front. 
he flat control rod which actuates these switches, after passing through the contact wafers 
3 and S, enters into the sheet-aluminium box to be seen to the right of the chassis. 





Fic. 8.—-INTERIOR OF RECEIVER. 


27. Behind the sloping desk portion of the front panel and near the upper edge are the 
vo condensers, aerial trimmer C,, and C.W. OSC control Cys. Below the latter is mounted 
1e MOD C.W. switch S,;. In the centre is the window (6) for the tuning dial of the ganged 
yndensers C,, and C,, and to the right of this the moving coil meter M. 


28. The chassis is attached to the lower portion of the vertical front panel. It is box- 
1aped with a top and two sides. It is about 2} in. high and has mounted on the top the 
unged tuning condensers Cy9, C,,. Behind these it is cut away to take their dial (5). Two 
agle strips are fixed to the top of the chassis immediately under the ganged condensers to 
iffen the bedding of the condensers. Mounted immediately to the left will be found the 
ito-transformer L,, which carries a terminal strip at its top left edge. The condenser C,, 

mounted upon this terminal strip. The three valve-holders for the valves V,, V, and V, 
-e mounted beneath three holes cut in the chassis towards the rear edge. Aluminium 
lars positioned immediately to the left of each of the valve sockets V, and V, carry the 
yp cap connectors for the valves. Two bushes (2), one in front of the potentiometer R, and 
1e beside the choke L,,, carry the connecting leads from the components on the top of 
1e chassis to those on the underside. 
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29. ‘Three bushes (1) are provided on the side of the box which may be seen on the 
right-hand side of the receiver. The connections to the two tuning condensers Cy, and C,, 
and the top connector for the valve V, are taken through these bushes. On the right-hand 
side of this box are the adjusting slots for the condensers C,, C;, C; and C,. At the back 
is a bush through which the lead to the aerial trimmer condenser Cy, passes. Also two 
mountings for the switch contact wafers S, and S,, and their flat control rod. 


30. The underside of the chassis is shown in fig. 9. In this view the box screen is at 
the left and is formed into two compartments. The first, in the foreground of the illustration, 
houses the oscillator coil assembly which consists of the inductances L,;, Ls, L, and Lg, 
wound on a former with the condensers C, and C, mounted on a strip of insulation material 
at the top. Litz winding is employed for the two inductances L, and L,. This compartment 
also contains the wafer contact switch S, and the two condensers C,; and C,. The latter 
are mounted upon the left-hand wall of the box and are capable of adjustment through the 
sides of the receiver container. Two condensers C, and C, are mounted behind the wafer 
switch. 
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Fic. 9,—INTERIOR OF RECEIVER, SHOWING UNDERSIDE OF CHASSIS. 


31. The second compartment houses the aerial coil assembly which consists of the 
inductances L,, Lz, L, and L, wound on a former with a terminal strip at the top. Litz 
winding is employed for the two tuned inductances L, and L,. This former is mounted 
back to back with the former of the oscillator coil assembly upon the wall which divides 
the compartments. This compartment also contains the wafer contact switch S,, mounted 
behind the switch S,, and the two condensers C, and C,; mounted upon the left-hand wall 
of the box in similar positions to the condensers C; and C, of the oscillator coil compartment. 
The condensers C,; and C, may be adjusted through the sides of the container. Three bushes 
(4) provide access for leads to this compartment. Mounted outside the box and upon the 
wall nearest the front panel is the meter shunt former with the shunt resistances R,,, Rio, 
Ris, Ry, and R,, wound upon it. 


32. Centrally situated in the main chassis will be found the Ist and 2nd stage I/F units 
each contained in a screened box. The one on the left is the Ist stage and contains the 
inductance L,, condensers C,, and C,, and the resistance R,. The one on the right is 
the 2nd stage and contains the inductance Ly, , condensers C,, and Cg, the resistance R, 
and the coupling coil L,, of the local oscillator. Between these and the front panel a strip 
of insulation material (2) is mounted on pillars and carries eleven double connectors. On 
the back of this strip the resistances R, and the meter shunt resistance R,, are mounted. 


To the left of the first stage I/F unit a square of insulating material (3) is mounted on a 
bracket and carries the condenser C,, and resistances R,, R,; and Ry. In the extreme 
right-hand corner against the front panel the condenser C,, is fitted. To the right of the 
2nd stage I/F unit a square of insulation material (5) is mounted on pillars against the 
right-hand side of the chassis and supports the condenser C,, and resistance Rg. 


33. The three holders for the valves V,, V, and V, have their connectors on this side 
of the chassis. Between the valve-holders for the valves V, and V, and mounted on the 
side of the chassis is the condenser C,,, and similarly between the valve-holders for the valves 
V, and V,, the condenser C,,. The latter is mounted on a sheet-aluminium angle plate 
(6) which supports the condenser C,,. The condenser C,, is clamped to the side of the 
chassis immediately in front of the valve-holder V,. The inductance L,, is mounted on the 
side of the chassis above the holder for the valve V,, and three condensers C,,, C,, and C,, 
are directly connected in their respective circuits on the Ist and 2nd stage I/F units. 


34. The wiring of the receiver is in accordance with the bench wiring diagram (see fig. 10), 
braided cable, in silk insulation, directly soldered to the various connection points being used. In 
order to reduce the effects of vibration and to maintain the circuit capacitances constant, all the 
wiring is carried out in the shortest possible runs, and is secured in position wherever movement 
may be likely. All screws, nuts and similar connecting media are locked with shellac varnish. 


35. The H.T. and L.T. leads are made up in red twin twisted pairs. Their lengths are sufficient 
to enable the receiver to be removed from the carrying case and to be stood down beside it without 
disconnecting the H.T. and L.T. batteries. Both the H.T. and L.T. leads are directly connected 
to their appropriate terminals in the chassis, through the bush at the lower right of the front of the 
receiver. The L.T. leads terminate in spade terminals with identification sleeves marked L.T.+ 
and L.T.—. The H.T. leads terminate on locking plugs with similar identification sleeves marked 
H.T.+ and H.T.—. In each case the markings are in red for positive and black for negative. 


36. Immediately inside the valve inspection flap and attached to the back of the case is a label 
inscribed with position numbers, stores references, resistance and capacitance values. These refer 
to position numbers of certain components to be found on the chassis: and refer to the values of 
the resistances and condensers at these positions. In the event of it being necessary to replace 
any of the units referred to, the position number is of value in locating the unit and replacing it. 
As an example, reference to fig. 9 will show that on the terminal strip (2) the figures 7 and 8 are 
engraved. These indicate the position of the resistances R,, and R, respectively, which are 
mounted at the back of this terminal strip. All resistances not specifically mentioned as otherwise 
constructed are of the rod type, and have the standard resistance colour code. 


VALVES AND BATTERIES 


37. The valves required for this receiver are fitted into their respective sockets to be found 
situated at the back of the receiver, access to which may be obtained by. opening a hinged flap 
secured by two captive knurled screws. The valves are three in number and their holders are 
marked from left to right V,, V, and V,;. The valves, particulars of which are to be found in the 
appendix, are fitted as follows:— 


V, socket, fitted with a V.R.43 valve. 
V, socket, fitted with a V.R.49 valve. 
V., socket, fitted with a V.R.49 valve. 


The valves must be fitted into their correct sockets. The top connector for the valve V, 
will be found hanging from a bush in. the wall of the box screen, and the top connectors for each 
of the valves V, and V, are supported by pillars adjacent to their respective valves. When 
the top connectors are fitted the screening caps should be pushed well over each valve. 
The hinged flap of the case covering the valves may then be closed and its locking screws 
tightened. Spare valves are carried in the compartment beneath the battery box. 


38. Two accumulators are used with this receiver. They are 2 volt 20 ampere-hour and are 
housed in the wooden box to be found at the right of the receiver. One is a spare and occupies the 
left-hand receptacle, whilst the one in use is at the right. The accumulators are connected 
to the receiver by means of two labelled leads. The high tension battery is 120 volt and is 
housed beneath the receiver to which it is connected by means of the labelled leads provided. 
These leads have locking plugs attached to prevent them from working loose. 
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OPERATION 


39. The whole equipment at this stage should be checked over. Having ensured that all the 
accessories and their connections have been correctly made, and the accumulator and high 
tension battery connected, the ON-OFF switch (9, fig. 7) should be put in the ON position. 
The accumulator, high tension battery voltage and the valve currents should be checked over 
in accordance with the instructions given in the lid of the receiver on the bakelized instruction 
chart, making use of the selector switch (7). Place the ON-OFF switch in the OFF position. 


40. It is desirable that the receiver should be operated as a complete receiving unit 
before being taken out for service in the field. This includes the reception of signals on 
both frequency bands. The same routine should be adopted as for operation in actual field 
service conditions. 


41. To operate the receiver, place it in a convenient position relative to the aerial and earth 
connecting leads. Remove about one inch of the covering from the end of each of the aerial and 
earth connecting leads, baring the metallic conductors. Pass the leads through the two bushes to 
be found on the left-hand side of the carrying case and connect the bared ends of the aerial and 
earth connecting leads to the terminals marked A and E respectively, the aerial connecting lead 
to the terminal marked A, and the earth connecting leads to the terminal marked E. Plug a pair 
of telephone receivers into either of the two sockets marked TELEPHONES. If there is more than 
one listener the second pair of telephone receivers should be inserted into the remaining socket. 
Both pairs of telephones and both telephone sockets should be used when testing the equipment. 


To receive Telephony and M.C.W. 


42. The range selector switch (7, fig. 7) should be set to the frequency range to be received 
1,540—1,200 kc/s, or 3,000—2,000 kc/s, the MOD C.W. switch (8) turned to MOD, and the battery 
switch (9) turned to ON. The volume control knob (2) should be turned fully clockwise. The 
required signal may then be tuned in by rotating the larger of the two tuning condenser knobs (4) 
and when the signal becomes audible, a finer adjustment can be made with the smaller knob. Final 
adjustment to comfortable signal strength should be made by rotating the volume control knob (2) 
counter-clockwise. 


To receive C.W. 


43. The range selector switch (7) should be set to the frequency range to be received, 1,540—1,200 
kec/s or 3,000-2,000 kc/s, the MOD C.W. switch (8) turned to C.W., and the battery switch (9) turned 
to ON. The volume control knob (2) should be turned fully clockwise. The required signal may 
then be tuned in by rotating the larger of the two tuning condenser knobs (4) and when the signal 
becomes audible, a finer adjustment can be made with the smaller and outer knob. Final adjustment 
to comfortable signal strength should be made by rotating the volume control knob (2) counter- 
clockwise. 


44. Tuning should always be made critical at optimum signal strength with the volume contro] 
turned fully clockwise. Any decrease in signal strength desired should be made by counter-clockwise 
rotation of the volume control and not by de-tuning. Care should be taken, however, when the 
batteries are in their best condition, that the circuit does not break into oscillation with maximum 
clockwise rotation of the volume control, and a point of say 50 per cent to 75 per cent of maximum 
should be used under such conditions. This avoids unnecessary interference. 


45. While these operational adjustments are being carried out, the following additional adjust- 
ments should be made to the trimmer condenser if necessary. These small condensers are adjusted 
by inserting a wide bladed screw-driver into the upper or locking collar slots and releasing the 
locking collar by a counter-clockwise turn. The actual condenser adjustment is best made with 
a narrow blunt-ended screw-driver inserted into the central deeper slot and rotated carefully clock- 
wise and counter-clockwise until the correct tuning is obtained. The locking collar is then re-locked 
by a firm clockwise turn to prevent any further movement of the condenser due to vibration. 


Aerial trimmer 


46. The AERIAL TRIMMER condenser C,, is not critical and has to be adjusted to optimum 
value to suit the aerial in use. It need only be altered when the aerial is changed. It is adjusted 
as described above and this is best carried out by operating the instrument on both ranges of 
frequency and for the MOD and C.W. The correct position is the average of each, 


C.W. OSC Control 


47. ‘The oscillation control condenser C,, is adjusted until the valve V, is just oscillating. 
This is indicated by an audible beat note in the telephone receivers or by a sudden reduction in 
the anode current of the valve V, as read on the meter, if the switch is set to read VIA (B). THe 
frequency of the beat note can be altered to suit the operator by varying the tuning control (4) 
by a small amount either way. 


48. When these tests are completed, the ON-OFF switch (9) should be put in the OFF position. 
This is important and should be carried out on each occasion in order to reduce any unnecessary 
drain on the batteries. The receiver should now be ready for service in the field. Receivers should 
never be stored with batteries and accumulators in position. 


PRECAUTIONS AND MAINTENANCE 


49. Failure to receive signals, or inadequate reception of signals, may be caused either by 
incorrect operation of the receiver or by a failure in the functioning of the receiver or its accessories. 
The former is eliminated by practice in the proper handling of the receiver. The latter involves 
an examination of the equipment and can be divided into two categories, namely, the inspection 
and tracing of simple faults, and the tracing and repair of actual breakdown. The first of these 
two categories should be routine procedure for every operator, whilst the second can only be 
undertaken by repair depot personnel. 


50. One of the causes of inadequate reception or total failure to receive signals may be 
attributed to run down accumulators and faulty connections. The accumulators can and should 
be checked regularly by means of the meter provided. They have a minimum approximate life 
of 100 hours, with daily use of about 8 hours per day. If low, or no readings are obtained on the 
meter and there is reason to believe that the accumulator is reasonably well charged and the high 
tension battery has not been on long or continuous service, the connections to both accumulator 
and high tension battery should be examined, cleaned and reconnected. Intermittent results when 
testing can be traced by shaking each lead in turn, carefully watching the meter whilst so doing. 
Complete lack of continuity, indicated by no reading on the meter, can only be traced by use of an 
ohmmeter or lamp and battery, each lead being tested separately for continuity. Both intermittent 
and discontinuity faults may occur in the cords of telephone receivers and they can be traced by 
similar methods. 


51. The care and maintenance of accumulators is dealt with in A.P.1095 (Electrical Equipment 
Manual). In this connection special attention should always be given to keeping accumulators 
clean and dry, especially at the vents. The terminals should be cleaned and all corrosion removed. 
They must be kept free of acid and safeguarded from corrosion by being lightly smeared with vaseline. 


92. The volume control should always work silently and produce continuous variations in 
signal strength. The local oscillator should give a regular variation throughout the whole range 
of the trimmer condenser Cop. 


53. Valve pins should be inspected to ensure a really good contact fit in each socket, including 
the top connectors. Valves should be pushed well into their sockets and top connectors tightly 
screwed on. The spare-set of valves should be tried in place of those in position on the set. Valves 
screening caps should always be fitted and pushed well down over each valve. 


54. Crackling noises and fading are sometimes due to atmospheric conditions. If the noises 
show no marked diminution when the aerial is disconnected the fault lies within the receiver and 
its equipment. 


55. If the receiver fails to function correctly after all these tests have been applied, it will be 
necessary to remove it from the carrying case and partially to dismantle it, then to test and inspect 
the wiring and components in detail. This necessitates more or less test bench conditions and is best 
undertaken in a repair depot. 


APPENDIX 
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NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. All the parts of the receiver have not 


been listed but only those spares for which reference numbers have been allocated. 


In ordering 


spares for this receiver the appropriate section of AIR PUBLICATION 1086 must be used. 


—_— a 


10/9476 
10A/11355 
10C/11358 
10C/11359 
6A/579 


10D/11360 
10D/11361 


10D/11362 


10D/11363 


10C/8009 
10C/9755 
10C/10165 
10C/11271 
10C/11364 


10C/11365 
10C/11366 
10C/11369 
10C/11370 
10C/11371 
10D/11373 


10D/11374 


10F/11387 
10F/11388 


10A/11375 
10A/11376 


10A/11372 
10H/9756 


10H/9772 
10H/1739 


10A/11377 


10A/11386 


Nomenclature 


Receiver, type R.1100 


Principal components:— 


Case 


Choke:— 
H/F. type 61 
L/F. type 36 


Clock, aircraft Mk. ITI 


Coil assembly 
Aerial 
Oscillator 


I/F, Ist stage 


I/F, 2nd stage 


Condensers :— 
Type 132 
Type 332 
Type 386 
Type 512 
Type 516 


Type 517 
Type 518 
Type 521 


Type 522 
Type 523 


Contact—-wafer meter 


range 


Contact—-wafer wave 


range 
Switches :— 
Type 161 
Type 162 


Dial, tuning 


Drive, slow motion 


type 8 


Guards, contact type G 
Holder, valve, type U 


Plate 
Guide 


Jack, telephone, type A 


Meter:— 
Type 2 


Shunt 


am bh 


— pet 


bo GG G 





Refer to 
fig. No. 2 


2 ae OE 


C, 
Ci, and C,, 


23 


25 
Cz, Cy, Cys, 
Cy, Co, and 


28 
C, and C; 


C,, and C,, 
C 


8 

Cy 

Cog 
S, and S, 
S, and S, 


J, and J, 


Remarks 


Fitted with 2 anti-vibration 
mountings 


Fitted with C,, 1160 uwuF 
Ce, 241 Ber 
Fitted with Lg, 
Cy, 100 uuF 
Cy,, 100 wuFk 
R,, 1M 2 
Fitted with L,,, 
Cyy, 100 uwuF 
Coy, 100 pwuF 
R,, 2M 2 
005 uF 
1 yu 
uF 
2 wt 
a 


uUucoecoe 
rj Th 


‘0 
‘0 
> 
‘0 
0 


= 


25 wel 

15 to 97 wuF ganged 
0-0005 wF. Two units in 
parallel 

0-00025 uF 

2 uF 

8-contact non-shorting 


12-contact, shorting 


Single pole, cam _ operated, 
engraved MOD C.W. 

2-pole, cam operated, en- 
graved ON-OFF 


2in. dial, flush 
0—1-5 mA 
0—3-0 volts 
0—150 volts 
For meter comprising 
Ry Ry Ras, Ris and Ry; 





NOMENCLATURE OF PARTS—<ontinued. 
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, 
Ref. No. Nomenclature | Oty. | fa No.2 i Remarks 
| | | 3 
Plug :-— | 
aah Type 82 I | | 
10H/9113 Type 83 I 
Resistance :— | | | 
10C/11378 | Type 474 I R, — 50,000 Q 
10C/11379 Type 475 | | | R, ~ 20,000 2 
10C/11380 Type 476 | 1 | Ry 70,000 Q2 
10C/11381 | Type 477 ' 1 R, ; 50,000 Q 
10C/11382 | Type 478 1 Rio _ 150,000 2 
10C/11383 Type 479 ] R, 250,000 2 
10C/11384 | Type 480 2 RR, IM Q 
10C/11499 Type 487 1 | Rg 100.000 Q 
10H/7227 Terminal, type C 2 4 BA. 
| Accessories :— 
10D/10832 | Case, carrying | I | - Fitted with accumulator 
container, battery clamp, 
| | receiver suspension framre, 
| | 7 ' canvas hood, 2 carrying 
straps, and 4 anti-vibration 
| i mountings, type 12. 
9A/1387 Accumulator, lead- 2 _ One in use and one spare 
| acid, 2 voit, 20 
ampere-hour, type B 
5A/1615 | Battery, dry 120 volt, 1 
type B 
Receiver telephone :— | 
10A/8542 Receiver telephone head, 4 | 2 telephones per head 
1,750 ohm, type B | receiver 
10A/10155 Headband, type B 1 
10H/117 Cord instrument, type A’ 2 
Valve:— 
10E/10541 V.R.43 2 VV, One in use and one spare 
10E/10931 V.R.49 4 Vs Vie | Two in use and two spare 
Form 398 Log book Form 398 
Form 776 Battery operator’s card Form 776 
10D/11349 Clamps, battery 
10D/11350 Containers, accumulator 
10D/11351 Frames, mounting, | 
type 5 
10D/11352 Honds. canvas | 
10A/11353 Mountings, type 12 
10D/11354 Straps, carrying 
10A/11356 Anti-vibration mount- 
ings, type 37 
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CONCISE DETAILS OF RECEIVERS, TYPES R.1155, R.1155A and R.1155B 





_ 


PURPOSE OF EQUIPMENT | Designed for use in aircraft with transmitters of the T.1154 type. Com- 
munications and D/F. Super-heterodyne circuit with I.F. 560 kejs., 
B.F.O. 280 ke/s. R.1155A and R.1155B embody interference suppressor 
cifcuits, Ali instruments incorporate A.V.C. and manual volume control 


TYPE OF WAVE CW. M.C.W., and RT. 


EREQUENCY RANGE __| 18 Mc/s, to 3 Mc/s. and 1:500 ke/s, to 75 ke/s. with gap between 600 ke/s, 
and 500 ke/s. 


— ma 


FREQUENCY STABILITY Not applicable 
CRYSTAL MULT, FACTOR Not applicable 








PERCENTAGE MODULATION | Not applicable 


MAXIMUM SENSITIVITY Input of 12 micro-volts at 210 kc/s. gives output in excess of 50 milliwatts 
Input of 6 micro-volts at 16 Mc/s, gives an equivalent output 











SELECTIVITY Approximately 4 kc/s. to 6 ke/s. total bandwidth for 6 db attenuation 
OUTPUT IMPEDANCE 5,000 ohms 
AMPLIFIER CLASS Not applicable 
MICROPHONE TYPE Not applicable 
VALVES Visual D/F switching, triode-hexodes, two V.R.99 (Stores Ref. 10E/277} 
R.F, amplifier, variable-mu pentode, V.R.100 (Stores Ref. 10E/278) 
Frequency-changer, triode-hexode V.R.99 (Stores Ref. 10E/277), LF, 
amplifier, variable-mu pentode, two V.R. 100 (Stores Ref. 10E/278) 
A.¥.C, and B.F.O., double diode triode, V.R.101 (Stores Ref. 1OE/280) 
Speech diode, visual meter limiter and output double diode triode, V.R.101 
(Stores Ref. 10E/280) 
Visuad meter switching, double triode, V.R.102 (Stores Ref. 1QE/279) 
Cathade ray tuning indicator, V.T.103 (Stores Ref, 10T2/305) 
POWER INPUT Supphied by L.T, power unit used for T.1154 L.T. Input to unit, type 34, 


~~) 0-3 v,, 24 amp. D.C.; output, 7 v., 13 amp. D.C, and 217 v., 11G mA, 
Input to unit, type 35, 18S v., 12 amp. D.C.; output as for type 34 

Overall] input approx. 247 watts, type 34; 222 watts, type 35 

Overall input to receiver, approx. 114.watts 









POWER OUTPUT 
STORES REF, NO. 


Max. 100 milliwatts into 5,000 ohms impedance 
R.1155, 10D/98; R.1155A, 10D/820, R.1155B, 10D/13045. 





APPROXIMATE OVERALL LENGTH WIDTH HEIGHT 
DIMENSIONS 16% in. OR in. 11% im. 
WEIGHT 25 lb 14 oz. with vatves 





ASSOCIATED EQUIPMENT Transmitter, type T.1154 (Stores Ref. 10D/97) and associated types 

Visual indicator, type 1 (Stores Ref. 1009/2) 

| Impedance matching units, type 12 (Stores Ref. 10A/12248) or type 13 
{Stores Ref. 10A/12245) or type 15 (Stores Ref. 10A/12247) 

L.T. power unit, type 34 (Stores Ref. 10K/19), type 35 (Stores Ref. 10K/20}, 
type 34x (Stores Ref. 10K/61), type 34A (Stores Ref. 10K/13065) or 
type 35A (Stores Ref. 10K/20) | 

Resistance unit, type 47 (Stores Ref. 10C/2221) or type 52 (Stores Ref. 
10C/2295} 

Aerial loop, type 3 (Stores Ref. 10B/10594) or aerial loop, type 1 {Stores 
Ref. 10B/8478) 

Aerial switch unit, type J (Stores Ref. 10F/126) or aerial plug board 
(Stores Ref. ,10H/681) 


B (5 & 8) 


CCl(U HN ARABIAN Bl") "SI 


PB 


r 9 Sd 
| 


31102 
lees Lee 
ry am ¥ 
oe eee 


scti@ BaAA 
Eee eee. 





A.P.1186, VOL. I, SECT. 8, CHAP. 6 
RECEIVERS, TYPES R.1155, R.1155A AND R.1155B 


INTRODUCTION 


1, The receivers of.the type R.1155 have been designed for use in aircraft in conjunction with 
transmitters of the T,1154 group described in Sect. 1, Chap. 7 of this publication. The receiver, 
type R.1155 (Stores Ref. 10D/98) is the parent type; the R.1155A (Stores Ref. 10D/820) and R.1155B 
(Stores Ref. 10D/13045) are equipped for employment in circumstances in which R.F. interference 
may be experienced. It is expected that, ultimately, the type R.1155A will become standardised 
and will incorporate the additional filter circuits.of the R.1155B. 


2. The receiver covers the bands of frequencies from 18-5 Mc/s to 3 Mc/s, and from 1,500 ke/s 
to 75 kc/s with a gap between 600.kc/s and 500 kc/s, ‘The coverage is effected in five ranges:— 


RANGE 1 (H.F,) 18:5 Mc/s to 7:5 Me/s, 
RANGE 2 (H.F.) 7°5 Mc/s to 3-0 Me/s, 
RANGE 3 (MF, 1,500 kc/s t> 600 ke/s. 
RANGE 4 (M.F.) 500 ke/s to 200 ke/s. 
RANGE 5 (M.F.) 200 ke/s to 75 ke/s.. 


Tuning is of the uni-control type, the scales appropriate to the RANGES being colour coded and, 
where applicable, the colour coding of the T.1154 RANGES 1s adopted. It should be noted that the 
term RANGES is used in this Chapter as a convenient method of avoiding repetition of the 
frequency bands. The receiver controls are not engraved with the term. 


3. Provision is made for the reception of modulated and of unmodulated signals and, on D/F, 
or, in certain circurnstances for communications, for direction-finding. The receiver is a D/F or 
communications receiver on the M.I’. RANGES 3, 4 and 5 and a communications receiver on the 
H.F. RANGES 1 and 2. The determination of bearings in D/F and of ‘‘homing’’ course are made 
in conjunction with a visual indicator, type 1. Bearings may be taken aurally. Sense of bearings 
can be determined aurally or visually. 


4, The receivers may be worked on either fixed or trailing aerials for communications and on a 
suitable loop aerial, such as the loop aerial, type 3, for D/F. Aerial switching is, however, interlocked 
with that of the associated transmitter, and an exterior common switching device, such as the aerial 
switching unit, type J, or an aerial plug board, is used. The fixed aerial is normally between 25 ft. 
and 65 ft. long overall, including the lead-in, 45 ft. being, approximately the optimum length. The 
trailing aerial is 200 ft. long. The D/F loop aerial, type 3, has a nominal inductance of 100 n H 
and sclf-capacitance of 20 uz I’. 


5. The receiver uses ten valves and is eased ona super-heterodyne circuit. The communications 
circuit has one R.F. stage, a frequency-changer stage, two intermediate frequency amplifier stages, a 
combined beat frequency oscillator (B.F.O.} and automatic volume control (A.V.C } stage, with a 
combined second detector, visual meter limiter and output stage. The I.F. is 560 kc/s and the 
B.F.O. oscillator frequency is about 280 kc/s. A visual tuning indicator shows correct tuning, The 
D/F circuit arrangeinents incorporate a visual direction-finding system in which two triode hexode 
valves electronically switch the fixed aerial into phase and anti-phase, or 90 deg. lead or lag, relationship 
to the loop aerial at a pre-cletermined frequency. A meter switching valve synchronously switches 
the rectified output to a visual indicator, type 1. A limiter valve, already mentioned, automatically 
controls the input to the visual indicating meter. 


6. The I.F. selectivity of the receiver is, approximately, 4 kc/s to 6 kc/s band width for an 
attenuation of 6 db. The two I.¥. stages have either A.V.C. or manual gain control according to 
the position of a master switch. The sensitivity is such that the input of 12 microvolts at 210 kc/s 
gives an output in excess.of 50 milliwatts and at 16 Mc/s an input of 6 microvolts has an equivalent 
output. A maximum working output of approximately 100 milliwatts 1s obtainable when working 
into a 5,000-ohm impedance. 


7. The L.T. and H.T. power for the receiver, when airborne, is obtained from a rotary 
transformer power unit driven from the aircraft general electrical system. This power unit is also 
used for the supply of L.T. to the associated transmitter and may be the power unit, type 34 
(nommal input D.C. 12 volts) or type 35 (nominal input D.C. 24 volts). Derived types of these 
units such as the type 34A, 34X and 35A may also be used. When utilized for ground training 
purposes it Is customary to employ power units, type 114 or type 115 in conjunction with the 
230-volt, 50 c/s A.C. mains, These units are described in Sect. 6, Chap. 18 of this publication. 


8. The overall dimensions of the receiver are, approximately, 164 in. by 9$ in. by 11} in. 
The weight of the instrument, with valves, is 25 Ib. 14 oz. The receiver R.1155 is shown in the 
illustration of fig. 1. 


GENERAL DESCRIPTION 


9. A schematic diagram of the receiver is shown in fig. 2. A complete theoretical circuit 
diagram of the receivers R.1155, R.1155A, and R.1155B is given in fig. 3. The simplified 
communications circuit diagram in fig. 4, a simplified visual D/F circuit diagram in fig. 10 with the 
switching diagrams of figs. 11, 12 and 13, should materially assist towards an understanding of the 
circuits, The annotational references of fig. 3 have, as far as possible, been- preserved throughout the 
simplified diagrams. 


10. Both the fixed aerial, F.Ae., and the trailing aerial T.Ae. are connected to the receiver 
via an exterior aerial switching device and the transmitter. The aerial switching is described in 
Sect. 1, Chap. 7, of this publication, in connexion with the transmitter T.1154. The correct aerials 
fur reception on the H,T., M.F. or D/F RANGES are selected by a frequency range switch and a 
master selector switch. The trailing aerial is used on all M.F, RANGES, the fixed aerial being used 
for the H.F. RANGES and also for SENSE determination on D/F. When the aerial selector switch 
is in the D/F position, ordinary reception may be obtained if desired. 


11, The frequency range switch selects the five frequency RANGES. In this chapter it is 
designated as FS. The wafers associated with this switch are, for the purpose of clarity, dispersed 
on the theoretical circuit diagram of fig. 2 and for easier identification the annotation FS prefixes 
each wafer. The individual wafers are shown as “‘wf,”’ “wr,” “xf,"" ‘xr, “yf,” “yr,” “zf,” and 
‘‘zr,”’ these references being included as subscripts to FS, Thus, the section ‘‘wr’’ of FS is annotated 
as “FSyr.’"" The ‘‘f’’ and ‘‘r’’ subscripts refer to ‘front’ and “rear,'' respectively, of the wafer 
sections. 


12. The general functions of the switch: FS are to select the appropriate aerial (see para. 10), 
to select the correct RANGE coils of the grid and anode circuits, to select the correct grid and anode 
circuit oscillator coils and to regulate the grid bias for the R.F. amplifier, frequency-changer and 
I.F. stages on the H.F, RANGES in order to preserve constant amplification. The individual 
wafers are “‘w,’’ loop aerial input, “‘x,”’ aerial to grid of R.F. valve, ‘‘y,’’ anode of R.F. valve and 
“z,"’ grid and anode coils of the oscillator of the frequency changer valve. These are shown, with 
contact details, on fig. 2. | 


13. The master selector, functional, or operational switch, is a five-position switch and is 
designated in this chapter as MS. The wafers are annotated in a manner similar to that described 
for the switch FS. These are the sections “af,” “ar,” “bf,” “br,” ‘‘cf,” “cr,” “df,” “ef” and 
“er,”’ shown on fig, 2. The section ‘‘a’’ controls visual meter, manual and A.V.C. volume control 
switching, section ‘‘b’”’ switches the fixed and trailing aerial circuits with M.F. biasing, section ‘‘c’’ 
is associated with the L.F, switching valve used for D/F, section ‘‘d’”’ deals with the communications 


aerial input and section ‘‘e’’ switches loop and dummy aerial, the latter for circuit balancing purposes. 


I4. The five positions of the switch MS are: — 

(i) OMNI (o) or plain reception. The gain of the R.F. amplifier, frequency-changer’ and 
I.F. stages is controlled, manually, by a potentiometer R,gj,), the A.V.C, being out of 
circuit, | 

(ii) A.V.C. This position gives A.V.C. with the manual contro] of the A.F, input to the 
output stage by means of a potentiometer R 4(4). 


(iii) BALANCE (for’ visual D/F}. This is for the purpose of matching the circuits and valves 
V, and V, associated with the visual indicator, 


(iv) VISUAL D/F. The twin needle indicator and associated circuits, including valves V,, 
V, and V, are switched into circuit. In this position A.V.C. is provided. 


(v) FIGURE-OF-EIGHT (co} which represents aural D/F. .In this position bearings can 
be taken on aural “‘nulls” (zero signals), using a hand-switch S, for the determination of 
sense, The R.F. gain is manually controlled, A.V.C. being disconnected. 


The communications circuit, R.1155 


15. Referring to the schematic diagram of fig. 2, it will be seen that the communications 
circuit commences at the R.F. amplifier valve V,, the valves V, and V, being used for visual 
switching in the D/F circuit. The valve V, is an aligned grid variable-mu pentode and, in the 
simplified communications circuit diagram of fig. 4, it is shown as tle basis of a R.F. amplifier stage. 


16. Before studying the main circuit in fig. 3, it is desirable to understand the plug and socket 
arrangements of the receiver and the connexions to the various points. Looking at the front panel 
of the instrument, the socket P, is engraved FROM LOOP AERIAL, the central plug P, TO 
VISUAL INDICATOR and the right-hand plug P; FROM TRANSMITTER. 
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17, The Table A overleaf gives the connexions to the individual points of the plugs and 
socket, The style of connector cable with its end connexions, is also set out. The first plug, or 
socket, mentioned is that which is connected to the receiver, 


18. The aerial is capacitatively coupled to the grid circuit of the R.F. amplifier valve V3. A 
condenser Cyo9 is in the trailing aerial (T.Ae) circuit and a condenser C,,, does similar service in 
the fixed aerial (F.Ae} circuit. 


19. For convenience in studying the theoretical circuit diagram of fig. 3, a complete coil and 
choke table is given as an Appendix I to this chapter. The inductance values of the various 
components are included in this Appendix. 


20. The trailing aerial is connected through the switch section MSps, the condenser Cy, 
switch sections MSa and FS,, to the coils Ly, L, or Lg, the aerial coils for the M.F. RANGES 3, 
4 or 5, whence via the switch section FS,, connexion is made to a variable condenser Cy, and the 
control grid of the variable-mu pentode valve V,. The variable-mu characteristic permits control 
of volume by means of grid bias variation and full automatic volume control can be applied without 
distortion on normal signals, The valve V, is actually tetrode connected. 


21. The fixed aerial is connected through the switch section MSpr, condenser Cys, sections 
MSa, FSrt and the H.F. RANGES 1 or 2, coils L, and L,, through switch FS,, to the control grid 
of V,. These coils are also tuned by the condenser C,, which forms part of a ganged assembly 
including an anode Circuit tuning condenser C,, and an oscillator circuit condenser C gg. 


22, The resistances Raggy and Rg; in series across the fixed and trailing aerials, are joined to 
earth at their junction. These resistances afford a drain path for static charges. A condenser 
C4 is a blocking condenser enabling the moving vanes of the tuning condenser C,, to be earthed 
and is, together with a resistance R,,, part of the A.V.C. system (see paras. 43 to 49). Smal! trimmer 
condensers are connected across the coils and their tuning condenser C,,. These are the condensers 
Co. (with a fixed condenser C,,, in parallel) for Ly, Cg for Ly, Cg, for Ly, Cy, for L, and C,, for Lg. 


23. The screen grid voltage for V, is decoupled by a resistance .R,, forming part of a virtual 
potentiometer composed of Ry,, Rag and R,. A condenser C,,, in conjunction with another condenser 
C,,, by-passes the circuit to earth. The resistance R, is by-passed by a condenser C,. The earth 
is tapped in at a positive point across the H.T. supply. Bias for the control grid of the valve V, 
is ohtained from a resistance network in the A.V.C. circuit (see paras. 43 to 49). The cathode. is 
not automatically biased by a resistance but the A.V.C.-resistance network is returned to a point 
36 volts negative with respect to the cathode. This point is taken from the junction of resistances 
R, and R, in series and parallel with R, and it provides for standing bias on V, during no-signal 
periods. | , 
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TABLE A 
PLUGS, SOCKET AND CONNECTORS FOR R.1155 
SINGLE RECEIVER WITH VISUAL INDICATOR, TYPE 1 





























SOCKET P, PLUG P, PLUG P, 

Points| FROM LOOP AERIAL | TO VISUAL INDICATOR FROM TRANSMITTER 
I — To V.I, terminal A (GREEN) TI’.Ae. (H.T. RANGES) 
2 | ~~ To V.I. terminal D (RED) ‘Ac. (H.F. RANGES) 
3 | — To V.1. terminals B, C (BLUE) Ett 
4 | —- To V.I. screening earth L.T.— and screen earth 
5 as H.T.-+- through interlock 
6 — Telephone+ 
7 — WHEN TWO INDICATORS FITTED H.T.+ 220-v. 

8 ~ Points H,.T.— 
13 Earth ] To V.I. terminal A (Green) — 
14 Earth 2 To V.I. terminal D (Red) -~ 
15 MS. contact 5 and loop 3 To V.I. terminal F (Blue) — 
16 | MS. contact II and loop a To V.I, screening earth -— 
CONNECTOR | CONNECTOR CONNECTOR 
Plug, type 209 Socket, type 137 Socket, type 137 
Dulocapmet No. 1 Trimet 4 _Octocoremet No. 2 
socket, type 63 or Cable Cable end eye Plug, type 210 
end ecye (to matching 
unit). 


SINGLE RECEIVER WITH TWO VISUAL INDICATORS 





As above As above but with, additionally: 
CONNECTOR 
Between visual indicators 
Cable end eye, 
Trimet 4, 
Cable end eye 
TERMINAL CONNEXIONS 


First V.I. | Colour | Second V.I. 
B | Green A 


G Red D 
EF Blue BC 





TWO RECEIVERS (ONE NAVIGATOR-OPERATED) WITH 2 INDICATORS 
W.T. OPERATOR RECEIVER 


Socket P, | Plug P, | Plug P, 
DUMMY SOCKET BLOCK INSERTED | As above 


| CONNECTOR 
As above 
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This table should be read in conjunction with fig. 3 
COMPONENT LIST FOR R.1155, R.1155A AND» R.1155B 


CONDENSERS 
Annotation Value Stores Ref, lype Annotation Value Stores Ref. Type 
Cs 2:5uF 10C/960 892 Cu 0-1 uF 10C/961 893 
C. 2.x OIF | 10C/961 or 893 oe 0-1 OF or 
10C/3399 1662 Cy 0-1 ue 10C/3399 1662 
Cyt 2-5uF Ca, 0-04uF 10C/973 or 905 
AdsG Cyt Sse j.0uF\\ 10C/962 894 10C/4257 2202 
« Cef FiasF a0 aF Cis 0-54F 10C/970 or 902 
: 0-0001uF | 10C/963 or 895 10C/3401 1664 
10C/2155 995 max. 
z 10C/964 896 c. 8-115 or| 10C/974 or 906 
9 0-90 5p 10C/4256 | 2201 8-105uuF | 10C/3402 1665 
C; 0-001p5 10C/965 897 c. 4-40 4F 
Cy 0-001 uF 10C/965 897 Ces 4-40nnF || 
C. 0-004 nF 10C/966 898 oe 4-40 npn F 10C/3173 Unit 
Ci 9 ‘0001 pF 10C/963 or 895 Ceo 4-40 nF type 34 
10C/2155 995 3 4-40 up F 
Ca O-1uF 10C/967 899 Co 4-40 upnF 
Cyy | 75pF 10C/968 900 Cs 4-40 uF 
(1st 1,000) om 4-40 27 10C/3173 Unit 
60nnF 10C/3129 1525 Ci 4-40 up F type 34 
(after) ee 4-40 nnT 
Cu 1,6002%nF | 100/969 901 Ci. 2,000unF | 10C/2011 923 
(2 off Ces Unit 
C. 4,550unF | 10C/2005 917 C. 4-40 up 10C/3174 type 35 
C. 0-547? 10C/970 or| 902 Con yP 
10C/3401 1664 C., 5-40 uF 10C/976 908 
Ci, 0-0001nzF | 10C/2006 918 Cos 5-40 nn 10C/976 908 
Cis 0-005uF 10C/964 or 896 Ca 93unF 10C/2012 924 
10C/4256 2201 Ca 255 un 10C/2013 925 
Cis 0-001nF 10C/651 782 Ci; 537 uu 10C/2014 926 
Ce 0-005uF 10C/964 or 896 Cc. 1,670 uuF 10C/2015 927 
10C/4256 2201 Coy 6,1704n4F 10C/2016 928 
Cc. 0-005 uF 10C/964 or ROG C.; 20 uF 10C/10948 429 
10C/4256 2201 c. Sunk 10C/978 910 
Crs 0-005uF 10C/964 or 896 10upF 10C/977 909 
| 10C/4256 2201 Cao (1st 1,000) 
Co. 0-005 uF 10C/964 or 896 | 254nF | 10C/3027 1439 
10/4256 2201 (after) 
C 0-0054F 10C/964 or 896 Cis 15-cms. 10C/978 910 
10C/4256 | 2201 Ca Ganged 10C 584 770 
om 0-001 nF 10C/651 782 om fae (Ist 1,000) 
one O-luF 10C/961 893 Ca. - 10C/3028 1440 
Cy, O:-lukF Or (after) 
c. O-14F 10€/3399 1662 C.. 300upF 10C/2017 929 
on 0-1uF 10C/961 893 Ce 300 unF 10€/2017 929 
Coo O-1uF or Ce. 300 4pF 10C/2017 929 
C.. 0-1)4F 10C/3399 1662 Coe | © 300 uF 10C/2017 929 
C.. O-1nE 10/3399 1662 Co 300uuF | 10C/2017 929 
33 with C,, Ce 40 uF 10C/853 858 
Cc. O-1uF 10C/967 899 C5.” 2:5uF | 10C/960 892 
Ci 0:0002uF | 10C/972 or 904 Cis 4-04nF | T0C/979. 911 
10C/2719 1322 Cy," 10uF | 10C/960 892 
Cas 0-1uF with Cy, Ces Ce 0-5uF | 10C/970 or 902 
Cas O-luF 10C/967 899 10C/3401 1664 
Cee 0-14uF 10C/967 899 Cus 0-02uF | 10C/20000r| 912 
C. O-1uF 10C/3399 893 10C/4258 2203 
om 0-1uF 10C/967 R99 Cis 2uuF 10C/2001 913 
Cc. 0-1uF with C,, Cro] Co 2unk 10C/2001 913 
Cu 25nuE 10C/2007 919 Cos 1004uF 10C/2006 918 
Cys 25uuF 10C/2007 919 Cc 200unF 10C/2010 922 
oe 2404uF 10C/2008 920 C. 4unF 10C/2002 914 
Ci 240unF 10C/2008 920 ea 0-001nF | 10C/651., 782: 
Ci 80unF 10C/2009 921 da 0-005uF | 10C/964 or ‘896 
Ca  80unEF 10C/2009 921 10C/4256 2201 
Cu 200 uF 10C/2010 922 or 75uuF. var. | 10C/968 $00 
c 0-1 10C/961 or 893 Cag OluF, | 10C/2003 915 
49 uF 10C/3399 1662 65uunF | 10C/2 
Cc OluF “4 106 frie {2649 1265 
60 B with C,, ee OluF | 10C/2003 915 











| 
Annotation Value Stores Ref. | Type Annotation Value Stores Ref, Type 


Cine 0-0002uF | 10C/972 or Cyl 160upF 10C/4923 2613 
10C/2719 Cyrall 30 up 10C/4922 2612 
Cisat 10 cms. Crall 160unF 10C/4923 2613 
ond 40upF 10C/853 Crrall 8upF 10C/3860 1949 
NOTES 
Ci + Cop + Cy, Block tC, + C,+ C, Block t+ In early receivers | In R.1155A and R.1155B 
RESISTANCES 














Annotation | Value in ohms | Stores Ref. No.| Type || Annotation | Value in ohms| Stores Ref. No.| Type 
R, 2,000 or 10C/1001 1,001 Rs; 22,000 10C/1010 1,010 
4,700 Ras 100,000 10C/993 993 
R, 1,200 10C/1002 1,002 Ray } 56,000 10C/1008 1,008 
Rs 1,200 10C/1002 1,002 Ry 1,500 _ L0C/1082 1,082 
Rg 120 10C/1003 1,003 Ra 1,500 10C/1082 1,082 
Rs 1,000 10C/11667 500 Ra 2,200 10C/691 875 
Rg 1,500 10C/124 592 Ras 27,000 10C/1006 1,006 
R, 270 10C/1505 1,505 Ry, 22,000 10C/1010 1,010 
R,{! 90,000 10C/1000 1,000 Ras 100,000 10C/993 993 
R,{2 900,000 dual pot, Rs 1,500 10C/1082 1,082 
Ry 2M 10C/1004 1,004 Ry, 27,000 10C/1006 1,006 
Rio 150,000 10C/11382 478 Rs 6,800 or 10C/991 991 
Ry, 150,000 10C/11382 478 3,300 10C/1464 1,464 
ie 27,000 10C/1005 1,005 Ras 27,000 L0C/1006 1,006 
Ris 1M 10C/11384 480 | Roo §,800 or 10C/991 991 
Rig 1,000 t0C/11667 500 3,300 10C/1464 1,464 
Ris 30,000 10C/1007 1,007 Rg 20,000 pot. 10C/999 999 
Ry 27,000 10C/1006 1,006 Ress 6,800 LOC/991- 991 
Ry; 1,500 10C/1082 1,082 Ras 560,000 10C/992 992 
Ris 10,000 10C{777 906 Reo 56,000 10C/1008 1,008 
Ris 56,000 10C/1008 1,008 Rss 56,000 10C/1008 1,008 
0 56,000 10C/1008 1,008 Ris 240 10C/995 995 
Ray ) 470,000 10C/989 989 R57 | 560,000 10C/992 992 
Rep 1,000 - 10C/11667 500 Rs; 2,200 10C/691 875 
Ry 20,000 10C/998 998 Rs, 220,000 10C/648 855 
(min, 6,000) Reo 220,000 [0C/648 855 
Rog 22,000 10C/1010 1,010 Rey 1,200 10C/1081 1,081 
Ras 22,000 10C/1010 1,010 Res 2-2 M 10C/996 996 
Reg 100,000 10C/993 993 Res 2-2 M 10C/996 996 
Rg, 27,000 10C/1006 1,006 . Rea 200 or 10C/1634 1,634 
Reg 22,000 10C/1010 1,010 100 10C/2006 918 
Rog 100,000 10C/993 993 Res 10,000 10C/11671 505 
Rego 2,200 10C/691 875 Ree 10,000 10C/11671 505 
Rg, 27,000 10C/1006 1,006 Re 22,000 10C/1278 or | 1,278 
: 22,000 10C/1010 1,010 10C/1010 1,010 
Regs 100,000 10C/993 993° Res 56,000 10C/1008 1,008 
. 2,200 1OC/691 875 Rap 100 10C/2006 918 
Regs 22,000 10C/1010 1,010 Roo 1,000 10C/11667 500 
Rae 27,000 10C/1006 1,006 Ry* 150,000 
NOTES 
R, normally 2,000 ohms but in certain receivers Rag, Rgg are 6,800 ohms but in certain receivers 
4,700 ohms. 3,300 ohms, 


Ryqis 100 ohms Rg, (100 ohms) fitted. *Tn R.1155A-and R.1155E 
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TABLE A—(Confd.) 


NAVIGATOR-OPERATED RECEIVER 





SOCKET P, | PLUG P, PLUG P, 


EE LL A l 


Points and connector detail ag for single receiver {above) CONNECTOR 
| Socket, type 299 

Dumet 7 (to power unit) 
Plug, type 336 
Ducel 4 (to telephones) 
Terminal block B (2-way) 
Unicel 4 (to aerial) | 
Cable end eye 


The connexion points are numbered in accordance with the above table and are shown, as’ viewed 
from the back, in fig. 3. 


24. The incorporation, before the frequency-changer, of the R.F. amplifier stage, represented 
by the valve V, and its associated circuits, leads to an increase in the signal-to-noise ratio and to 
an improved image ratio or suppression of second channel interference. It also prevents the 


frequency-changer from overloading and bwaates any tendency to cross modulation which would 
otherwise develop. 


25. The anode circuit of the valve-+V, is inductively coupled to the grid circuit of a-frequency- 
changer valve V,, Operation of the switch FS, through its section FS,,, brings into the anode circuit 
of V, and the grid circuit of the valve V,, one of the RANGE coils L,, L,, by, Ly or Ly, which 
are R.F, transformers tuned in their secondary circuits by a condenser C,, forming part of the 
three-ganged assembly with C,, and C,,. The use of a tuned secondary circuit brings about a 


greater stage gain with increased stability and is generally preferred to a circuit in which a tuned 
primary is used. 


26. The grid circuit coils of the assemblies L,, Ly, L,, Ly, and L,, are, further, “trimmed” 
by variable condensers Cg¢, Ces, Coa, Cog and Cg,. The M.F. RANGES 3, 4 and 5 are also equipped 
with an accurately adjusted common rejector circuit consisting of a coil L,. and a fixed condenser 
Ce; This combination constitutes a frequency filter tuned to the I.F. of 560 kc/s. The circuit 
eliminates the possibility of instability due to I1.F. feedback via the circuits of V, either at the low 
frequency end of RANGE 8 or at the high frequency end of RANGE 4, 


27. In the absence of the filter circuit L,, and C,,, should the impedance of the tuned grid 
circuits of Ly, Ly, or L,,; become appreciably near, or actually equal to, that of the I.F., feedback 
might occur, either due to the direct influence of the stray field in the circuit itself, or by the 
amplification of the valve V,. The inclusion of the circuit of L,, and C,, causes the impedance of 
the grid. circuit of the valve V, to fall very sharply at the I.F,. thereby preventing feedback due to 
either of the causes mentioned above, 


28. The valve Va is a triode hexode and combines the functions of a first detector and a R. F, 
oscillator. The incoming signal frequency, amplified by the stage V;, is admitted at the signal 
grid of the hexode portion of V,. The screen grids are internally joined and form a screening 
electrode for the internal injector “grid which is directly connected to the grid of the triode portion 
of V,. The triode portion is the R.F, oscillator and this functions at a frequency which is at all 
times, greater than the signal frequency by 560 kc/s. The signal and oscillator frequencies are 
“mixed” electronically within the valve V, and the resultant differeuce frequency of 560 kc/s appears 
in the anode circuit of the hexode portion. A complete theoretical discussion of the super-heterodyne 
principles can be found in Chapter XI of A.P.1093. 


29. The screen grid of the valve V,-derives its H.T. voltage through a resistance Rg, which 
forms part of a potentiometer composed of Rg, R,, and R, across the supply. The condenser Cy, 
serves to decouple the circuit from the common cathode, which is at earth potential, A grid 
condenser for the triode, or oscillator purtion, is Cy, anda resistance R,,.is a grid leak. The osciliator 
circult consists of a tuned anode circuit loosely coupled to an untuned grid circuit. The grid circuit 
is switched, according to the RANGE, by the switch section FS,¢ and embraces the primary windings 
of the transformers Lig, Lye, Lis, Pe or Ly; A condenser C,, is a blocking condenser and a 


resistance R,, a decoupler. These components are the counterpart of Cyg and R,, mentioned in 
para. 22, 


30. The oscillator anode circuit, switched by the switch sections FS,, and FS,, consists of 
the secondary windings of Ly, Ly, Ly;, Ly, or Ly, all of which are tuned by a condenser Cg. On 
the RANGES 3, 4 and 5 the anode is tap connected, through the switch section FS,;, from the 
secondary of the coil L,,, L,, or L,, whilst on RANGES 1 and 2 the anode is coupled through 
separate small R.F. choke coils Lg, or Lygp. The choke coils are of such a value and arrangement 
that, with the stray capacitance across them, they resonate at a frequency just below the lowest 
frequency in their respective: bands. 


FREQUENCY IN kc/s. 
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Fic, 5.—I.F. RESPONSE CURVE 


31. The combination of Lyga or Lygb, with the condensers Cz, or Cz, provides for the 
maintenance of the correct couphng between the anode and the tuned circuit throughout the 
frequency band, The design of the circuit is calculated to give a high degree of frequency stability 
on the H.F. RANGES, particularly in the obviation of initial frequency drift due to changes in 
valve constants either during the heating-up process or caused by replacements. There is, in 
consequence, a greater retention of calibration accuracy than in more conventional circuit arrangements. 


32. Stability is materially assisted in the oscillator circuits also, by the incorporation of fixed 
condensers, which, in conjunction with trimmer condensers, keep the oscillator tuning at a constant 
difference from the incoming signal tuning circuits. These condensers are identified as Cy,, Cy, 
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Cos, Cy and Cy, and they decrease the maximum capacitance of the tuning condenser C,,. The 
absolute minimum capacitance of C,, is determined by the small fixed condenser C,, which is effective 
over all RANGES; pre-set trimmer condensers C4, to Cz, determine the lower limits for each RANGE. 
A condenser C,, is a R.F, by-pass or decoupler for all RANGES. 


33, The receiver includes two stages of I.F. amplification employing three band-pass coupling 
units. The peaked nature of these coupling units is shown in the response curve of fig. 5, the 
selectivity of the I.I. circuits being of the order of a bandwidth of from 4 kc/s to 6 kc/s for an 
attenuation of 6 db, and about 8-5 kc/s bandwidth for an attenuation of 20 db. Very little mutual 
inductive coupling exists between the tuned circuits of the band-pass units, the. coupling being 
effected by the small condensers Cy7, Cgg and C,,;. The coils are adjusted to the I.F. of 560 kc/s 
by means of dust-iron cores, there being no adjustable capacitance across the coils. 


34. The anode of the hexode portion of the valve V, is joined to the primary of the Ist I.F. 
transformer L,»,-the connexion to the H.T:; positive being made from the opposite end of the primary 
winding through a decoupler resistance Rg,.. The circuit is decoupled by a condenser Cg. A fixed 
condenser Cg, is across the primary winding of L,,, Cg, occupying a similar position for the secondary 
winding. The I.F. transformer is by-passed to earth through a condenser C,, and decoupled, tor 
biasing purposes, by a resistance Rgg. 


35. The I.F. amplifier valves V, and V, are aligned grid variable-mu pentodes. The I.F. 
transformer units between V, and V, and between V4 and the subsequent stage V, are similar to 
that of the V,-V, stage. The second I.F, unit comprises the primary and secondary windings of L5, 
with the coupling condenser Cy, and the fixed condensersC,,andC,,g. The third I.F. unit is composed 
of L,,, a coupling condenser C,,, and the fixed condensers Cg, and Cop. 


36. The output from the I.F, amplifier valve V, which passes through the I.F, transformer 
unit L,,, is taken to one diode of an indirectly-heated double diode triode common cathode valve Vg. 
The diode acts as a second detector, the triode section functioning as the output valve. Another 
function of the valve V, will be dealt with later in this chapter (see para, 59). 


Attenuation ODbs. 





Frequency in cycles per. second 


Fic. 6.—L.F. FILTER CHARACTERISTICS, 


37. The rectified voltage from the diode detector is developed across a resistance Ry. A 
resistance Rgy, in conjunction with a condenser C,, forms part of a R.F. filter system to prevent 
R.F, being passed to the A.F. circuit. A condenser C,, with C, decouples the cathode. The A.F. 
passes through a network comprising R,, and two series condensers C, and C, to a potentiometer 
Ret), the variable contact of which is connected to the grid of the valve Vg. Before the potentiometer 
R (zs) there is a L.F. filter ‘'T’’ network composed of the condensers C, and C, with a condenser Cyo, 
passing from their junction, to an A.F. choke coil Ly, and earth. 


38. The A.F. filter network, which may be switched in or out of circuit by a switch S,, 
prevents the greater proportion of-the frequencies below 300 c/s from reaching the volume control 
Riz) and the output stage. The filter removes part of the aircraft electrical and ignition noises. 
The diagram of fig. 6 gives the A.F. filter characteristics. The attenuation of 300 c/s is approximately 
9 db and below that frequency the curve drops 1 db, for, approximately, every 5 c/s. It is a test 
requirement for this filter that not less than 21 db attenuation takes place at 200 c/s. 


39. The voltage developed across Rj.) is admitted via the grid of V.,, the anode impedance 
of which is the primary of an output transformer L,,, by-passed to earth by a condenser C,; and 
connected directly to the H.T. positive input terminal. A condenser C,9, and resistance R,, decouple 
the cathode bias resistance R,, in the triode section of V4. 


Gain control of communications receiver (manual) 


40. The R.F. gain of the valves Vs, Vy, V, and V, is controlled by the apphcation of varying 
degrees of grid bias to their respective grids and is manually effected by the potentiometer Rj). 
When the master switch MS is in the OMNI position the grid of the output valve V, is joined through 
section MS.zz to the top end, that is, further from the H.T. negative, of the A.F. volume control 
R,(.) and the variable slider is out of circuit. The full A.F. voltage is therefore applied to the grid 
of V,. The automatic volume control (A.V.C.) system is inoperative. , 


41, With the switch at OMNI the circuits are:— 


(i) A fixed potentiometer Ry, R,, and Ry, is connected, through the switch contacts MSaz, 
to the slider of the manual gain control Raji). 


{ii} The A.V.C. diodes (strapped together) of V, are connected, through the load resistance 
R,, to a point 3-6 volts negative along the resistances R, and R,, the rectified voltage 
across R, operating the tuning indicator V4,. 


{iti} On RANGES I and 2 the switch FS,, connects R,, and Rg, (if fitted) across R, to reduce 
the minimum bias voltage and also the delay on the operating voltage of the indicator V,,. 


42. The chassis is, approximately, 30 volts positive with respect to H.T. negative. The 
method by which this figure and that of the 3-6 volts negative, previously mentioned, are assessed 
may be rendered less obscure by the diagram of fig. 7. It is convenient to consider potentiometer 
networks across the supply, an example of which is. Ry;, Ry,, chassis and R,. The effective resistance 
of these circuits, having regard to the switch positions, gives a basis for calculation. Effective 
resistance should not be confused with the values appearing on the component table shown on fig. 3. 


43. The resistance R, has, at a minimum, R, + R, in parallel with it and these form a potential 
divider so that 26-4 volts are across R, and 3:6 volts across R,. The manual volume control Rj.) is 
connected across R, and any voltage between — 3-6 and — 30 can be applied to V, and V, for 
grid bias. This voltage is broken down by means of the fixed potentiometer Ry», R,, and R,, for 
connexion to V, and V; (see fig. 7). 


Automatic volume control 


44. Automatic control of the gain of the valves V;, V,, V,; and V, is effected by the strength 
of the received signals when the master switch MS is in the A.V.C. position. Manual control of the 
A.F. from the second detector diode of V, to the output valve, that 1s, the triode of Vz, is also 
provided from the potentiometer R4j.). The controls of R,,,, and R,;,.) are ganged for simplification 
of operation and the joint front panel control is labelled VOLUME CONTROL. The position of the 
master switch MS determines which of the potentiometers is operative:—OMNI for Rgj,), A.V.C. 
for R afz)- 


45. The received signal which is applied to the grid of the R.F. amplifier valve V,, detected 
and frequency-changed at V, is amplified at LF. by Veand V,. The amplified I.E. voltage appears 
across the primary winding of the third I... transformer L,,. This primary winding is tapped and 
a proportion of the R.F. voltage is led to the strapped diodes of the indirectly-heated double diode 
triode valve V,. Kectuification takes place and the rectified current flows through a series R.F. 
choke coil L,;, a resistance capacitance filter and decoupling circuit composed of R,, and the 
condensers Cyy, and Cio. 


46. At A.V.C., BALANCE and VISUAL, the switch MSas disconnects the slider of Ry.) and 
connects the fixed potentiometer network Rj», R,, and Ry, across R,, the A.V.C. diode (V;) load 
which has a delay of -3-6—-V due to the drop across R, in series with Rx. On RANGES I and 2 
this delay is reduced to — 2-4-V by switching R,, (and R,, if fitted) across R,. The rectified 
current flows through Ry», R,, and Ry, with Ry, in parallel, back to the cathode via Ry. The 
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voltage developed across R, and the network Rj», R,, and Ry, is divided to suit V, and V,. On 
BALANCE and VISUAL, C,, is shunted across R, to give a longer time constant and reduce the 
flicker of Vo. 


47. The R.F. amplifier valve V, receives approximately one half the full value of the biasing 
voltage, through the hne A.V.C.2, tapping the junction of Ry) and R,,, and the grid-return circuit 
includes the resistance-capacitance circuit of Ry, and Cy, preventing back-coupling between V, 
and V,, V,; and V., and has a time-constant which is much longer than the lowest incoming signal 
frequency and which has been previously mentioned. The frequency changer V, and the first I.F. 
amplifier V, receive full A.V.C, bias voltage from the top end of the resistance Ry, through the 
line A.V.C.3 and decoupling combinations R,,-C,,; and R,,-C,, respectively. The second I.F. 
valve V, receives approximately one-tenth of the bias volts through the circuit Rg.—Cgp. 


48. The A.V.C. is subjected to a voltage delay of approximately 13 volts, that ts, it does not 
come into operation until the received carrier reaches the pre-determined level of strength, represented 
by the 13 volts. This delay is partially accomplished by running the cathode of V, positive with 
respect to its diode by means of resistances R,, and R,, which are connected with R,, between H.T. 
positive and earth. An additional resistance R,, is introduced on C,W. to reduce this delay voltage. 
The full delay voltage is a composition of the voltage produced here and the standing bias’on the 
R.F. valves (see para. 50). The voltage delay assists in giving an A.V.C. characteristic which, for 
a change in input signal of 80 db results in a change in output of approxtmately 8 db. 
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Fic, 8.-—A.V.C. CHARACTERISTICS 
49. The A.V.C. characteristic curves of fig. 8 are taken on an ing it of from 1 yz volt to 1 volt 


10 nulliwatts. The curves 


(108 4 volt) and show an output in decibels with an arbitrary zero a 
30 per cent. at 400 c/s, No 


show the output plotted against input voltages at 300 kc/s, modulatec 


curve is given for a “‘no control” condition, that tis, with A.V.C. remoy 
steep straight portions of the curves which show a slope of approxin 
voltage. The effect of the A.V.C. is to level off the curves, at inputs 
approximately the same input voltage as with the filter IN but the sk 
heterodyne oscillator ON curve, with filter OUT, is practically level a 
lower input voltage. The A.V.C. action is clearly defined by the sha 
is nowhere any indication of excessive modulation rise. The input; 
receiver are shown in fig. 9. These are taken for R.F. sensitivity, wit 
circuit, and the carrier input of 300 kc/s is modulated_30 per cent. at 4 0 
was written a fresh specification provides: for 210 ke/s, 10 mW at 10 


50. As mentioned in para. 22 in connexion with the R.F. amplific : 


controlled valves are automatically biased by cathode resistances. T 
the cathode during no-signal periods, therefore, the resistance network « 
to a point (R;) which is 3-6 volts negative with respect to the cathodes. 


‘d, but it is indicated by the 
itely 16 db for 10 times the © 
above 5 yu volt, to a slope of 
oe is a trifle less steep. The 
id comes into operation at a 
9 bend in all curves: There 
‘utput characteristics of the 
oe without the L.F. filter in 

c/s. Since this description 
uV and 32 mW at 104 pV. 


valve V, none of the A.V.C, 
preserve a standing bias on 
f Rye, Ry, and Ry, 1s returned 
On RANGES 1 and 2 (H.F.) 


this standing bias is reduced to approximately 2-5 volts in order to preserve reasonably constant 
amplification over the five RANGES. On these RANGES the resistances R,, and R,, are included 
in the circuit. 
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Beat frequency oscillator 


51. In addition to providing the A.V.C. the valve V, also acts as a beat frequency oscillator, 
the triode section of the valve being used for this purpose. The oscillatory circuit consists of a coil 
L,, and the condensers C,, and C,, in the Colpitt’s arrangement the anode and grid circuits. being 
capacitance coupled. A variable pre-set condenser C,, enables the beat frequency to be adjusted 
by means of screwdriver control to a variation of approximately 3 kc/s. The grid condenser ts C,, 
and a grid-leak resistance R,, gives the grid its correct negative potential. ‘he oscillatory circuit 
is tuned'to approximately half the I.F., that is, to 280 kc/s and the second harmonic is used to 
heterodyne the iucoming signal. The use of second harmonic prevents “pulling” of the two 
oscillations into synchrony which would give no resultant A.F. note. A peak voltage of, 
approximately, 42 volts is produced and this gives optimum heterodyne. 


52. The H.T. for the oscillatory circuit is fed in series with the tuning coil Ly, Ry, and Cy,, 
forming a decoupling circuit, and R,, a choke to R.F. The condenser C,, provides for the 180 
degrees out-of-phase grid/cathode voltage. The output from the oscillator is coupled via C,, to the 
signal diode of V, where it mixes with the I.F. signals, the resultant A.F. beat being produced across 
the diode load R,,-Cg. 


The tuning indicator 

53. Correct tuning of the receiver is indicated by means of a cathode ray indicator V,). The 
indicator gives a varying shadow angle on a fluorescent anode, the angle of light being dependent 
upon the voltage developed across the resistance R, which is the diode load on OMNI (see paras. 
41 to 43). The anode of the triode portion of V,,) is connected to H.T. positive through a resistance 
R,, the grid being fed from the voltage developed across Ry. A potential difference thus exists 
between the fluorescent anode and the triode anode. The greater the difference in potential between 
these anodes, the greater the deflection of the electronic stream. 


54. The deflection of the electronic stream is brought about by a wire which ts in the direct 
path of the stream. This wire is adjacent to the fluorescent anode but slightly off-centre from it, 
and is joined to the anode of the triode section. In the absence of a signal the voltage drop through 
R,,; makes the wire negative with respect to the fluorescent anode repelling the electronic stream 
and producing a V-section. When a strong sigual is received, the control grid becomes more 
negative with consequent reduction in the triode anode current and of the voltage across R,;. This 
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in turn causes a smaller potential difference between the two anodes, and the electron stream will be 
repelled less, giving a smaller V. The direct bombardment illuminates a greater part. of the 
fluorescent anode and a greater part of the indicator will be coloured green. 


The D/F circuits 

55. The frequency ranges covered by the R.1155 for D/I* purposes are‘primarily the RANGES 
3, 4 and 5, covering from 1,500 kc/s to 75 kc/s. Provision is also made for D/F reception on the 
RANGE 2, from 7-5 Mc/s to 3 Mc/s. The change from the communication circuit to the D/F circuit 
is made by means of the switch MS, the OMNI or plain reception and A.V.C. positions of which have 
already been described. A simplified circuit diagram of the visual D/F system is shown in fig. 10. 


96. The following operations can be performed with the receiver when coupled to a suitable 
D/F loop: 
(i) Determination of bearings of a selected transmitting station either visually or aurally 
with sense discrimination. 


(ii) Homing on to a transmitter by the visuat method, in which the loop is set athwartship 
(except in special circumstances) and the course determined by the point of intersection 
of the twin needles on the centre line of the scale. 


57, Primarily, the receiver has been designed to work in conjunction with the loop aerial, 
type 3, which has a nominal inductance of 100 yw H and self-capacitance, when installed of 20 uu F. 
In order to effect a match between this acrial and the receiver, that is, to adjust the total impedance 
of loop and lead to the receiver adjustment, a small pre-set condenser C,o, is provided, built into 
the loop lead terminating plug, parallel, in certain conditions,,to the fixed condenser C,,, shunting 
the loop. The condenser Cio, is of small capacitance (65 uy F) and is included in circuit only when 
the total loop and lead capacitance is too small to enable tuning by C,94 alone to be effected. Referring 
to fig. 3, it will be seen that the loop is connected through the switch sections MSes, MSer and the 
frequency range switch section FS yr to the input circuit of V5. 


98. Suitable impedance matching units are provided for use with types of loop aerial other 
than the type 3, to enable the input tuned circuits to gang correctly with the other tuned circuits. 
These, are, normally, the impedance matching units, types 12, 13 or 15 and the application will be 
dealt with later in this chapter (paras. 136 to 142). 


59. A general picture of the electron switching system should be obtained before commencing 
a study of the details of the circuits. D/F is'accomplished by using :— 


(i) Signals received on a loop aerial. 

{it} Signals received on a vertical aerial, and 
(i) A twin-needle visual indicator meter or 
(iv) Aural methods. 


60. The use of a loop aerial, or its electrical equivalent, is a fundamental feature of D/F and 
depends upon the fact that the E.M.F.’s induced in the vertical sides and, consequently, the resultant 
E.M.F. from the loop, is determined by the angle of the plane of the loop relative to the path of the 
transmitted wave. When the plane of the loop is at right-angles to the direction of the distant 
transmitter no signal is heard. The signals received upon the vertical aerial are unaffected by 
direction so that when the two aerial systems are operated together it will be seen that the resultant 
produces a cardioid polar diagram of reception. 


61. The verticai aerial E.M.F.’s are injected into the loop acrial E.M.I*. and, dependent upon 
whether they are in phase or in anti-phase with the instantaneous voltages of the loop, become 
additive to or subtractive from the loop voltages. This phasing process is brought about by a system 
of electronic switching which may occur either at a frequency of 30 c/s or of 80 c/s. The conjoint 
loop and vertical aerial E.M.F.’s are ainplified and; finally, rectified. The rectified D.C. is then 
applied, synchronously with the original switching, by another electronic switch, alternately to the 
two moving cols of a visual indicator and drives the indicator needles up or down in accordance with 
the greater or lesser E.M.F.’s determined by the proportion of the loop aertal E.M-F.'s (resulting 
from the orientation of the loop) to the practically constant E.M.F.’s of the vertical aerial. 


62. The twin needle indicator ts a positive method of providing ON COURSE direction through 
the action of the differential currents upon the needles, The aural D/F methods are standard practice 
and are not: complicated by the electronic switching processes referred to in the previous paragraph. 


63. The switching of, the visual indicator is accomplished by electronic means on what is known 
as the “switched heart’ principle. The indirectly-heated triode hexode valves V, and V, switch 
the fixed aerial with relation to the loop at a predetermined frequency. A double .triode valve, 
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referred to as the meter switching valve, switches the rectified output to the visual indicator. The 
two operations are synchronized. A limiter valve automatically controls the input to the indicating 
meter. The simplified diagrams of figs. 10, 11, 12 and 13 will assist in an understanding of the 
operations, 


64, The expression ‘switched heart’’ is based on the typical cardioid reception polar diagram 
arising from a conjoint vertical aerial and loop aerial system. For convenience, polar diagrams of a 
loop aerial (A) system (‘‘figure of eight’) alone, a vertical aerial system (B) alone (‘‘circle’’) and 
resultants from differing proportions in amplitude of the received waves (C}, (D} and (E) are shown 
in the diagram of fig. 14. 


65. Upon the reception of signals the E.M.F.’s of the fixed and loop aerial systems are 90 deg. 
out-of-phase. The application of the fixed aerial voltages to those of the loop aerial must, ultimately, 
however, be either in phase or in anti-phase. The essential phase-opposition is brought about by the 
valves V, and V, operating according to the well-known push-pull procedure, The necessary 
switching of V, dnd V, is controlled by a L.F. oscillatory system which is described in paras, 69 to 73. 


66. Whilst the fixed aerial original signal is subjected to a phase-splitting process in V, and Vg, 
the original angular difference + 90 deg. between the voltage and that of the loop aerial, would 
still persist were the phase-restoring condensers C,, and C,, not incorporated in the circuit to bring 
the signals into phase and anti-phase. | 


67. The resultant potentials, that is, fixed aerial with loop aerial, ultimately appear across 
the variable condenser C,,, which is part of the tuned aerial circuit, and are amplified and finally 
rectified in the normal manner. | 
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Fic. 11.—L.F. OSCILLATOR SWITCHING CIRCUIT 


68. The visual circuit of the receiver cons.sts of three principal valves, V,, V, and V4, together 
with one of the diodes of the valve V,. The fixed aerial component is capacitance coupled to the 
joined input grids of the hexode portions of the indirectly heated triode-hexode valves V, and Vg. 
The coupling condenser is the pre-set variable condenser C,, which provides for an initial installation, 
adjustment of the amount of fixed aerial input to the switching valves. The resistance R,, is the 
grid return of V, and Vz. : 


L.F. switching oscillator for D/F 


69. The triode portions of the valves V, and V, are connected to form a push-pull L.F. oscillator 
the frequency of which is internally injected into the hexode section of the valves. The oscillator 
frequency is determined by the inductance of the primary winding of a L.F. transformer L,, directly 
connected between the anodes of the triodes in conjunction with two condensers C,,and C,,. Switching 


C (5 & 6) 


is provided, by means of S,, to incorporate either C,, alone, in the oscillatory circuit, giving a frequency 
of 80 c/s, or to include C,, and C,, in parallel, giving a frequency of 30 c/s. The necessity for the 
two frequencies is explained in paras. 75 and 76. 


70. The push-pull oscillator circuit brings about a condition in which the mutual inductive 
excited oscillator grids of V, and V, are in anti-phase. This is brought about by the phase-sphtting 
process rendered possible by the centre-tapped secondary winding SEC, of L,,. Two equal voltages, 
180 deg. out-of-phase are fed to the triode grids of V, and V,. The hexode anodes are connected 
differentially to the loop aerial circuit through the condensers C,, and C,,. Thus, when V, is 
amplifying and V, is not amphfying, anode current flows in one sense with respect to the loop whilst 
if V, is amplifying and V, not amplifying the current flows in the opposite sense. 


71. At each valve, during the positive half-cycle, the oscillator grids are held at a uniform 
and slightly positive value. Grid current through the resistance R,, causes the oscillator grid to 
become only slightly positive due to the injector connexion and this positive voltage holds the hexode 
gain practically constant. During the negative half-cycle the full secondary voltage is applied to 
the oscillator grids. Due to the reservoir condenser C,, or C;, the negative volts bluck the hexode 
portions, rendering them inoperative for a longer period than would, normally, be the case during 
the negative halfcycles, thus bringing about a sharp cut-off. 


72. Twocondensers C,, and C,, have a value of capacitance which does not permit an appreciable 
negative charge to be built up due to rectifying action by the grids. These condensers by-pass to 
earth any R.F. voltages which might appear on the grids. The H.T. positive is series fed via the 
centre-point of the primary winding of L,;, Rg, acting as a R.F, choke and voltage dropper for the 
anode. The voltages to the screens are dropped by the potentiometers R,,, R,, and R,, and Rag, Ryo 
and R;,. The screens are by-passed to earth by C,, and C,;. 
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Fic. 12.—TuHE VISUAL METER SWITCHING CIRCUIT 


73. <A resistance Rx, is a cathode biasing resistance for the valves V, and V, and is by-passed 
by acondenser C,y. The resistance R,, affords a grid return for the mixer valves. The potentiometer 
R,;, having two equal resistances R,, and Rgo, one on either side of it, in the screen circuit of V, 
and Vz, is used to balance the screens to earth. The potentiometer R,, is referred to later in this 
chapter (para. 94) 


74. The combined potential differences (loop and fixed) across the condenser C,, are taken 
to the control grid of the valve V, and, following the sequence of the communications circuit, through 
the valves V,, V, and V., are ultimately applied to the anodes of an indirectly-heated double-triode 
valve V, from a tapping on L,, via C,, or Cag. The anodes A and B (fig. 10) of V, act as diode 
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anodes and the valve functions as an electronic switching device by means of which the L.F. switching 
voltage from a second secondary winding SEC, of the oscillator transformer Lg, is utilized to provide 
simultaneous switching of the receiver output to the visual indicator. 


75. As indicated in fig. 12, the voltage from L,, which may be approximately 30 volts R.MS. 
at 30 c/s or 44 volts peak at 80 c/s is applied to the two grids of the valve V,. The resistances Rg, 
and R, 3 form a potentiometer to put a positive voltage between the grid and cathode of V,, reducing 
the valve impedance and increasing its sensitivity. 


76. Whenever the fixed aerial voltage is switched by the action of the valves V, and V, there 
must, necessarily, be some interruption of the received signal at the time of phase reversal. The 
process of switching actually implies a condition in the valves V, and V, analogous to Class C amplifier 
operation, that is, that the valve working point is considerably beyond cut off. The negative pulses 
of grid voltages are high and the sudden phase reversal, causing cessation in the individual valves, 
tends to produce momentarily excessive harmonics with consequent wave distortion. This is 
reflected in the received signal as a ‘“‘wobble’”’ which is least noticeable when the axis of the loop is 
pointing in the direction of the transmission, that is, when the amplitude of the loop received signal 
is sufficiently high to tend to override the fixed aerial signal at the moment of phase reversal. 


77. Interference with intelligibility of R.T. signals is negligible when the switching frequency 
is 30 c/s. For telegraphy, however, 30 c/s is too low a switching frequency and arrangements have, 
therefore, been made to provide an oscillator frequency of 80 c/s. As mentioned in para. 69, the 
L.F. oscillator frequency is determined by the primary winding of the transformer L,, and either 
the condenser C,, alone, for 80 c/s, or the condensers C,, and C,, in parallel, for 30 c/s. The frequency 
change is accomplished by the switch §,. 


Meter deflection sensitivity 


78. The “sharpness” of D/F bearing is determined by the relative amplitude of the fixed aerial 
voltage to that of the loop aerial. Variation of the fixed aerial voltage with respect to that of the loop 
will therefore make it possible to adjust for a high degree of sensitivity to change of direction. As 
will be seen from the polar graph D of fig. 14, a displacement of a few degrees in the loop direction 
brings about a given change from maximum to minimum signals whereas, from graph E it will be» 
appreciated that a considerably greater angular displacement is required to bring about the same 
change from maximum to minimum signals. 


79, The valves V, and Vy, with their associated circuits, are electrically balanced to provide 
for equal gain during their respective operative half cycles. Variation of the fixed aerial voltage 
input to the valve grids would result in a reduction in the gain of the valves but would also reduce 
the signal to valve noise ratio. The amplitude of the fixed aerial voltage introduced into the loop 
aerial circuit has therefore been reduced by the introduction of two condensers Cy, and Cy, which 
may be switched between the anodes of V, and V, and earth by means of the ON-OFF switch S, 
which is the METER SENSITIVITY SWITCH. The sensitivity is HIGH when the switch S, is ON. 


80. When the switch S, is ON and the two condensers Cy, and C,, are in circuit, maximum 
deflection of the visual indicator occurs when the loop aerial is offset from the true bearing by a 
small amount. When taking bearings by the visual method therefore, the switch S, should be 
closed. When the switch 5, is open and C,, and C,, are out of circuit, maximum deflection does not 
take place until the loop is off-set by a considerably greater number of degrees. This condition is 
used for “homing”’ as the “blunting” of direction sensitivity enables an approximate COURSE to 
be maintained without the strain of constant search and correction imposed by the sharper indication 
obtaining when the switch S, is open. 


The visual indicator, type 1 


81. The visual indicating meter is of the twin needle type giving an ON COURSE indication 
by the intersection of two needles on the centre line of a scale. The position of the point of inter- 
section is dependent upon the amount of current passing through the circuits associated with each 
needle, The presence of signal voltages automatically ensures that the pomt of intersection of the 
two needles lies on the working part of the scale. The no-signal condition is shown by a complete 
collapse of the needles, The indicator is dealt with in greater detail in paras. 195 to 198. 


82. <A certain advantage attaches to the use of a twin-needle indicator when compared with 
the single needle indicating instrument. In the latter type the ON COURSE signal is indicated 
when the needle is at the central position, that is, no current is flowing through the meter. There is, 
in consequence, no means of determining, visually, whether the needlé is actually giving the ON 
COURSE indication or whether its condition arises from failure of current through cessation of 
the signal or failure to receive. A simplified visual meter switching diagram is shown in fig. 13. 


83. Referring to fig. 13 the combined diode and switch action of the valve V, is presented in 
simplified form. Rectification of the signal impulses takes place at the anodes of V, and, as previously 
indicated, these may be regarded as diode anodes. The grids of V, alternately accept the L.F. 
oscillator switching voltage and the diodes are rendered conducting, or non-conducting, accordingly 
as the grids pass through: positive or negative half cycles. 


amplitude 





LF. switching voltage 


Fic. 13.—SIMPLIFIED VISUAL METER SWITCHING CIRCUIT 


84. The grids of V, are represented as G, and G, and an idealized waveform is attached to 
them, This is, of course, merely conventional and does not represent the true condition. It will 
be seen that when the grid wave is in the positive half cycle the electronic flow is maintained between 
anode and cathode of the valve V,. When G, or G, is biased strongly negative the through current 
flow ceases. When either of these grids is biased slightly positive the current flow exists and the 
diode is operative. In synchronization with the reversal of phase in V, and V, so the application 
of the L.F. switching voltages to the grids G, and G, takes place. 


85. The I.F. voltage from the secondary winding of Lg, is applied to the anodes A and B of 
the valve V, and, according to the.condition of G, and Gg, it is rectified by the unilateral conductivity 
of the diode action. The effect of this rectified voltage upon the circuits associated with the visual 
indicator meter is described in the subsequent paragraphs. 


86. The sections A and B of the valve Vy, pass current in quick succession (either 30 or 80 c/s) 
at values which are dependent upon the voltages resulting from the switched heart mentioned in 
para. 63. The condensers C, and C, become charged through the voltages developed across the 
anode load resistances R,, and R,, to values proportional to the mean currents in the sections A and 
B respectivery. 


87. The condensers C, and C, will tend to discharge through the coils of the visual indicator 
meter via the variable resistance R,,. When the charges are equal, that is when the current in sections 
A and B is equal, the indicator needles rise by an equal amount and intersect. on the centre scale 
of the meter. If the charges in C, and C, are unequal, the needles rise to different heights giving 
intersection to left or mght according to which section 1s passing the greater current. | 


88. Additionally, however, when the charges are unequal, current will pass from the point of 
greater charge to that of lesser charge in such a manner as to emphasize the deflection of the needle, 
bringing about a greater differential movement. As the resistance Rg, is variable, the values of the 
currents can also be varied with the result that the height at which the needles intersect is controllable. 


89. In the diagram of fig. 13 the potential points are indicated by V, X, Y, Wand P. When 
C, and C, charges are equal, the potentials between XY and VW are equal. The potential at P is 
equal to those of X and V. The potential at P remains practically constant under all conditions 
and it is this fact which assists the condition mentioned in para. 88. 


90. The necessity for the variable resistance Ryg is imposed by the potential action of the 
A.V.C. system. It follows that, due to A.V.C. when the loop aerial is rotated from the ON COURSE 
position, one needle of the visual indicator would remain steady whilst the other would move down- 
wards, The output from V, and V, always affects the same section of Vg, that is V, supplies section A 
of Vy, and V, supplies section B. If the loop aerial is rotated OF F COURSE, therefore, V, supplies 
a larger signal to section A than V, supplies to section B, The A.V.C. will hold the larger signal 
but cannot control the weaker signal. One needle therefore would remain in its original position 
whilst the other would fall, 
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The diode limiter valve V, 


$l. That the sections A and B of valve V, operate alternately and in synchronization with the 
L.F. oscillator switch of V, and V, has already been explained. Through the condensers C,, and 
C., the I.F. is fed to the valve V, and the D.C, switched-output flows through the R.F. chokes L,, 
and Le, to the meter indicating circuit. A delay bias is applied between the cathode and the anodes 
of V, in order to prevent them from delivering a current and raising the meter needles, due to noise 
output of the receiver in the absence of a signal. 


92. Through a condenser Cg, from the secondary winding of L,, a proportion of the L.F. voltage 
is taken to one diode of the double-diode triode V,, the second detector and output valve already 
dealt with in its communications circuit application. The rectified output from V, flows via a 
“swamp” resistance R4, and a R.F. choke L,, to the variable resistance R,,. The circuit is decoupled 
by the condensers C,, and C, 1n parallel and by-passed from R.F. by C,,4. The cathode of V, 1s 
biased through a resistance Ryy. Any current injected at R,, tends to drive both needles downwards 
without interfering with the differential action of the circuit. The normal A.V.C, arrangements of 
the receiver are not sufficient to keep the iutersection point of the needles on the scale for the possible 
range of signal variation. 


93. The limiter delay voltage is supplied across the resistances R, and R, in series and is 
adjusted to be approximately 4 volts. It does not come into action until the peak voltage applied 
to the common points Czy, C,; and C,, exceeds the delay voltage. This limiter deals with input 
changes up to 80 db and is so adjusted as to make it impossible, given correct setting of R,,, for the 
point of intersection of the needles to move off the scale. A small positive bias potential is given 
to the grids of V, by the resistances R,, aud Ry and this, by lowering the working impedance of 
the anode circuit, greatly increases sensitivity. This positive bias also reduces the effect of any 
difference in impedance between the diodes A and B circuits of V4. 


94. Accuracy of indication depends upon the balance of the two input switching valves V, 
and V, and all associated circuits throughout the receiver. Between the screens of V,, V, and 
earth there is a balancing circuit consisting of the potentiometer formed by Ry,, Ry, and R,,, R 4p, 
R,, and R,,. The variable portion of this is R,,. When the meter switch MS is in the BALANCE 
position the loop aerial is disconnected and is earthed by MSe. A suitably matched dummy loop 
consisting of a coil L, with a condenser Cg, is connected in place of the loop aerial. 


95. As the dummy loop does not pick up signals any side deflection of the visual indicator 
needles, when the dummy is in circuit, is due to lack of symmetry in the circuit, In order to balance 
out this lack of symmetry the potentiometer R,, is adjusted until the point of intersection of the 
indicator needle coincides with the centre scale line. 


Visual sense 

96. The direction of movement of the visual indicator needle reflects the angle of the plane of the 
loop aerial relative to the path of the incident wave. Now, orientation of the loop so that one side 
of it is nearer to the distant transmitter than is the opposite side brings about a current condition 
(due to phase difference in the two sides) in which increased current is indicated in the needle 
corresponding to the nearer side. Supposing the loop to be swung off course to the RIGHT. The 
aircraft must go to the left to return to its course and the increased current is indicated by the LEFT 
movement of the needles because the LEFT side of the loop is nearer to the transmitter tf the aircraft 
is travelling towards the transmitter. If the transmitter is astern the iudication is, of course, reversed. 


Aural D/F ‘“‘figure-of-eight’’ 

97. For aural D/F using the conventional ‘‘figure-of-eight’’ polar reception diagram shown, 
in fig. 14, for the loop aerial, the fixed aerial is disconnected in the FIGURE-OF-EIGHT position 
of the master switch MSps. The H.T. to the L.F. oscillator L,, is disconnected by the switch MSer 
rendering the meter switching circuits of V, inoperative. The A.V.C. system is changed to manual 
control by MS, and MSc (see paras. 41 to 43). 


98. Consideration of the polar diagram will show that two aural ‘“‘nulls’’ exist for any given 
station, resulting in an ambiguity of 180 degrees. Application of fixed aerial voltage by means of a 
three-position switch S, gives a cardioid polar graph and enables the correct minimum io be selected, 
The spring-loaded switch S, applies H.T. to the screens of one or the other of the hexode portions 
of V, or V, thus coupling the fixed aerial through to the loop circuit. Sense determination is described 
in para. 182. 


Receiver R.1100A 

99. The receiver, type R.1155A, is a modified fonn of the R.1155 with which it is interchangeable, 
It incorporates arrangements designed to prevent interference from certain MLE. broadcasting 
stations the carrier frequency of which approximates to the receiver I.F, of 560 kc/s, It is possible 
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that this instrument will eventually become the standard receiver and will incorporate the suppression 
units at present associated with the R.1155B (paras. 103 and 104). These notes describe the 
R.1155A in its existing limited form. 


100. The arrangement comprises three assemblies which are the grid rejector circuit, the anode 
rejector circuit and the anode acceptor circuit. These three assemblies are shown inset in the 


theoretical circuit diagram of fig. 3 which gives only that portion of the R.1155 circuit affected by 
their inclusion. | 


101. The grid rejector circuit is included in the grid circuit of the R.F. valve V, from the top 
end of the variable condenser C,, and the aerial circuit coils to the grid of V,.. The circuit consists 
of a coil L@ with a parallel fixed condenser C¥gj. In series with the rejector circuit there is the added 
Impedance of.a condenser C,,, having a resistance R,, of 150,000 ohms in parallel. This circuit 
minimises the additional capacitance to earth produced by the addition of the filter and 
associated wiring. 


102. The anode rejector circuit between the anode of V, and the switch section FS,,, which 
switches the anode coil primaries of this stage, consists of a coil Ly, with a parallel fixed condenser 
Cé. The anode acceptor circuit consists of a condenser C% and a coil L%& in series between the anode 
of V, and the chassis earth. 


Receiver 8.1155B 


103. The receiver, type R.1155B is a modified form of the R.1155 and whilst incorporating the 
arrangements designed to prevent. interference by broadcast transmitters whose carrier frequencies 


approximate to the I.F. of 560 kc/s it has, in addition, six R.F. choke coils all introduced at the. 


points indicated in the inset in fig. 3. These chokes are designed to filter the unwanted frequencies 
from transmitters utilizing a V.H.F. 


104. In order to bring about a condition of maximum impedance in respect of the R.F. chokes 
they have been designed to represent an electrical 2 In the circuit diagram of fig. 16 they are 


annotated generally, as HFC. The choke HI‘C, is in series with the trailing aerial and the choke 
HFC, is in series with the fixed aerial. The chokes HFC, and HFC, are in series with the loop 
aerial leads. In the common grid circuit of the.L.F. switching valves V, and V,, the choke HFC, 
is inserted. The choke HFC, is incorporated in the grid circuit of the valve V, and is, in sertes with 
the grid M.F. rejector circuit and the resistance-condenser combinations C,,,-R;,. A condenser 
Cii, shunted by a resistance R,, is connected between the switch contact 3 of FSx¢ section and 
the primary of L,. 


CONSTRUCTIONAL DETAILS 
Receiver R.1155 


105, The control panel of the receiver, type R.1155 is shown in fig. 1. Other illustrations of 
the R.1155 are given in fig. 15, which is a view of the upper deck of the chassis, and fig. 16 which 
shows the chassis underside view. The composite diagram of fig. 17 gives the location of components. 
To facilitate search this diagram has been ‘‘gridded”’ and a reference table is provided. 


106. The containing box of the receiver is easily removed by loosening the four screws indicated 
as {I1) on fig. 1 and by pulling on the handles (8). The box is mounted on special rubber anti- 
vibrational suspension units, which are known as the mounting, type 54. This method of mounting 
is also used when the receiver is back mounted. All cable connexions to the receiver are terminated 
in plugs and sockets which are non-reversible and non-interchangeable. Cables are, wherever 
possible, metal braided, the braiding being earthed to reduce interference from external sources. 
The receiver containing box and chassis and panel are of metal construction, being earthed to the 
main bonding system of the aircraft. 


107. Referring to fig. 1, the metal strip (2) is a retaining strip by means of which the cable 
connector plug and sockets are secured to the receiver by means of the metal posts (3). The calibrated 
tuning dial (4) which differs as to type in certain models (see Appendix 2) shows the frequency to 
which the receiver is tuned by a pointer (5). The tuning control (6) has two speeds, direct drive 
(outer knob) and 100 : 1 slow-motion gearing (inner knob} for vernier tuning. The exact point of 
resonance is indicated on the tuning indicator V,,, located to the right-hand side of the tuning scale. 
The tuning control (6) is coupled to a three-gang condenser comprising Cg», Cgg and Cy. 


AF 


108, The tuning scale is divided as follows:— 


RANGE [| 18-5 Mc/s to 7-5 Mc/s. The scale colouring refers to the dial colouring on the 
transmitter of the T.1154 group. Ranges not covered by the transmitter are 
engraved BLACK. The part of the scale marked 10 Mc/s to 7:5 Mc/s refers to 
RANGE 1 on the transmitters 7.1154, T.1154A and T.1154B, and is coloured 
BLUE. ‘The scale is marked in divisions of 100 ke/s. 


RANGE 2 7:5 Mc/s to 3 Mc/s. From 7-5 Mc/s to 5:5 Mc/s the scale is coloured BLUE 
referring to RANGE 1 onthe T.1154. The portion coloured RED corresponds 
to the transmitter RANGE 2. Scale divisions are marked every 50 kc/s. 

RANGE 3 From 1,500 kc/s to 600 kc‘s. This is engraved BLACK and marked every 
10 ke/s. | 

RANGE 4 From 500 kc/s to 200 kc/s. This is coloured YELLOW corresponding to 
RANGE $3 on the transmitter. Scale divisions are marked every 10 ke/s. 


RANGE 5. From 20) kc’s to 75 ke-s, This is engraved BLACK and marked every 5 kc/s. 


Vio Cg2 Ca3 Ca4 V7 (BELOw} 
: 





Fic. 15.—R.1155 cHassis UPPER DECK 


109. The five-wafer master switch (MS), type 234, has five positions which are as follows :— 


OMNI (#)—The R.F. and LF. gain is manually controlled by R41) which is represented 
by the control (7). The control (7) actuates R4(,) in this position of the master switch 
but brings a ganged potentiometer R 4¢,) into circuit in the A.V.C. position {see below). 
The knob (7) is rotated clockwise and is engraved INCREASE VOLUME, 


A.V.C.—The R.F. and I.F. gain is automatically controlled. This position is used for W.T. 
reception and for back-tuning between transmitter and receiver. 


BALANCE—For balancing the visual indicator before using D/F. This position is used 
in conjunction with the adjustment of the meter balance control R,). 


VISUAL—For visual D/F “‘homing”’ by the pilot. 
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FIGURE-OF-EIGHT—For aural D/F reception on ‘“‘null” signals, using the switch 5, 
(L-R) for sense discrimination, 


110. The frequency range switch FS is at the lower left-hand side of the tuning scale and 
selects the five frequency RANGES. Its five positions are engraved with the numerical band 
coverage and there is a supplementary colour-coded scale. It is composed of one switch, type 368 
for oscillator wafer, one switch, type 369 for anode wafer, one switch, type 370 for aerial wafer, and 
one switch, type 371 for the loop aerial wafer. 





Fic, 16,—R.1155 CHASSIS, UNDERSIDE 


111. The remaining front panel controls include the L.F. filter switch S,;, the meter amplitude 
control of R,,, the heterodyne switch S,, the meter sensitivity switch 5,, type 235, and the meter 
frequency switch S,, The switches S,, 5, and 5, are single-pole switches of the type 152. 


112. The aural sense switch S, has three positions and is spring-loaded to allow it to revert 
to the centre position when not normally held to the left or to the right. It is of the type 239. 
Screwdriver adjustment is provided, on the panel, for the B,F.O. circuit of V, by Cy, which is of the 
type 1525. The condenser C,, near to the-meter amplitude control R,, is adjustable between 
capacitance limits of from 35 wu F to 60 up F. 


113. The degrees of fixed aerial input to the switching valves V, and V, and thence to the loop 
aerial, are adjusted, when the receiver is installed, by means of C,;, which 1s found below 5, and is of 
the screwdriver, adjustable, type 906, from 8 wu F to 115 peu F. 


114. The panel is attached to a metal tray, braced top and bottom, by right-angle strips 
returned to the panel upper and lower edges. The strips provide an equalising fit into the receiver 
container, The upper deck plan view in fig. 15 shows the chassis with valves in position. For 
the purposes of this Hlustration the screening container of the valve V, has been removed. The 
disposition of the components can be seen in the location diagram of fig. 17, 


115. An underside view of the chassis is given in fig, 16. The aerial circuit, anode circuit and 
local oscillator coils, associated condensers, resistances, and the wafers, wr-w!f, xr—xf, yr-yf and 
zr—zi of the frequency range switch FS are contained inside the large screening case at the bottom 
of fig. 16. Fifteen ports can be seen near the top edge of this container and, reading from left to 
right, they are the adjustment ports for the trimmer condensers Cys, Cag, Cog, Ca, Coe, Cos, Cog, 
Cos, Cox, Coe, Cs, Coo Cor Cag and Czy. : 
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This table should be read in conjunction with fg. 17 
COMPONENTS LOCATION (GRID REFERENCES) 







Component Component G. R. Component G kh. 
Cy Cy Ag Ces Dd 
C, Coo Ag Ces Dd 
C, Ca Ag, Ah on Cd 
Ca Cas Ag 90 Cd 
Cy Cas Af 91 Ac 
C, Ces Af 92 Cb 
Cy Cas Af, Ag Cus Ca, Dh 
Cro Coe Ag Coa Ch 
Ci Cor Ag 95 Da 
Ca os Af 08 Cd 
Cis Ces Ae 97 ic 
Cis Cx Ac, Af as Dd 
Cy, Ca Af cos Ah 
Cys Cig Af Cr00 Ca 
Cy7 C3: Ae, Af C101 Cd 
ne Ca Ae, Af Cro Ca 
Cis Cys Ae, Af Cros Ce 
Coo Crs Be, Bf, Af Cres Plug type 
C., C., Be, Bi 209 
Con Crs At — Cros De 
Cos Cay Af Ca Plug type 
Cas Ca Bi Croz Ab 
Db, Cb Ce 
Cb Ah 
Ag. 
Cb 
Dg 
Ca 
Df 
Af, Ag 
Af 
Af 
Dh 
Dh 
Ce 
Cf, Df 
Ce 
Cd 


Ca, Da, Dh 
Da, Dg 
Dd, Bf, Bg 


SS 





























| Af to Ah 


116. The location of components on the underside of the chassis and within the screening can 
is shown in detail in fig. 17. Part of the interior of the H.F. coils and components container is 
shown in fig, 19, 





Fic. 18.—R.1155B CHASSIS UPPER DECK 


Receivers R.1155A and R.1155B 


117. The additional filtering components included in the receivers, types R.1155A and R.1155B 
are shown in the two illustrations, figs. 18 and 19. These illustrations are, actually, chassis upper 
deck and chassis underside views of the R.1155B and show the complete arrangements for suppression 
of M.F. broadcasting and V.H.F. interference. There is only a limited number of receivers in service 
containing M.F. suppression only and as the components with one exception are, physically, in the 
same relative positions in both types it would be superfluous to give illustrations for both, 


118, Referring to fig. 18 the screening can (1), mounted over the three D/F aerial coil assemblies 
on the upper side of the deck, contains the rejector filter unit, type 44, comprising a coil Lg), type 
393, with a condenser C,,,, type 2,613. In the R.1155A this can also contains a condenser C4, 
type 2,612 and a resistance R,,, type 7373. In the R.1155B these two components are located in 
the H.F. coil box under the deck and are connected between the choke HFC, and the switch section xr. 
The choke HFC, connected between the vertical aerial tuning condenser C,, and the control grids of 
V, and V, is mounted on a bracket adjacent to the top caps of Vj and V,. The illustration of fig, 19 
shows the H.F. coil box removed. The positions of the suppressor components are indicated, 
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VALVES AND POWER SUPPLIES 


119. The accompanying TABLE B gives a list of the valves used in the receivers, types R.1155, 
R.1155A and R.1155B, showing their respective function, type and Stores, Reference number. 


TABLE B 
R.1155 VALVE LIST 



























Ref, in Stores Ref. 
fig. 2 Function Type No. 
Vex Va Visual D/F switching Triode-hexode, V.R.99 10E/277 
V3 R.F. amplifier : Aligned grid variable-mu pentode, 10E/278 
V.R.100 (tetrode connexion) 
Vv, Frequency-changer Triode-hexode, V.R.99 10E/277 
V5, Vo I.¥. amplifiers Aligned grid variable-mu pentode, 10E/278 
V.R.100 (tetrode connexion) 
V; A.V.C. and B.F.O. | 
V, Second detector, visual meter limiter Double diode triode, V.R.101 LOE /280 
and output : 
Vy Visual meter switching Double triode, V.R.102 10E/279 
Vio Tuning indicator V.1.103 10E/305 








All the above valves are fitted with international octal bases, A diagram of the base connexions 
is given in fig. 20, 


120. The receivers R.1155 were originally issued with the valve positions marked with trade 
nomenclatures. Later issues of the receivers are marked with the standard A.M. V.R. numbers 
as indicated in the table of para. 119. To remove the difficulty arising when it is necessary to fit 
spare valves marked in one system into a receiver marked in the other system a valve identification 
label (Stores Ref, 10D/580) has been prepared. Instructions for affixing this label.to the screening 
box of the valve V, and its associated components are contained in the leaflet A.P.1186/B/48-W. 


121. The sequence of operations for affixing the valve label is as follows:— 
(i) Remove the receiver from its outer screening case. 

{ii} Identify the flat screening box immediately behind the front panel and adjacent to the 

tuning condensers, Remove the four fixing screws in the centre of the top screening plate. 

(iii) Use shellac varnish (Stores Ref. 334/511) to fix the label to the rear inside face of the 

receiver can in the most suitable position for reading. 

(iv) Apply a thin coat of shellac varnish over the label: 

(v) Replace the receiver in its outer screening case. 

122. Due to restricted space in early issues of the receiver, difficulty may be experienced in 
removing the B.F,.O. valve V, without altering the adjustment of the B.F.O. tuning condenser C,,. 
Originally this condenser was a type 900 but this has been replaced by a type 1525 and no difficulty 
will be experienced in removing, or inserting, the valve V >. 

123. The procedure to be followed when removing V, is as follows:-— 

(i) Remove the receiver from its outer case by withdrawing the four screws from the front 
panel. 


{ii} Remove the top cover of the oscillator unit, type 18, by withdrawing the six screws securing 
it. The valve V, and condenser, type 900, C,, will now be exposed, 


(iii} Using a suitable screwdriver, rotate the condenser, type 900, until the moving vanes are 
fully engaged with the fixed vanes. The valve can now be readily removed and replaced 
without fouling the condenser. | 


(iv) Replace the top cover of the oscillator unit and place the receiver in its outer case, 
The procedure for setting up the B,F.O, is laid down in para, 165, | 


124. Certain valves, supplied as spares for this receiver, are too large in diameter to go into 
the screening cans as originally supplied. To overcome this difficulty the cans are now being 
manufactured without the longitudinal stiffening ribs. Where, however, it is found that the original 
cans remain, units have been instructed by the leaflet A.P. 1186/B. 43-W to remove the ribs on all 
valve screening cans so that in the event of oversize valves being issued the cans may be ready to 
accommodate them. The method to be adopted is to remove the can from the receiver and, placing 


it on a round bar or pipe of suitable diameter, gently beat out the ribs from the outside. 





HFCs 
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. ; "Tm 
125. UWEEWR4 £4 444 2 2 ‘. 


sine easisaarameaiaieas & 
amcaneter-vatves Vy Vp SINT Vy aTe Teor te cere: Whilst the valves Vy; Ve and V, 
are all of the same type V.R.99, it is not advisable to change a “low’’ V, or V, with Vv; to obtain 
balance but it is permissible to replace V, with either V, or V, to obtain communications if V, is 
faulty, In certain operational circumstances an additional receiver is installed for the exclusive use 
of the aircraft navigator for D/F purposes. A type of metallized valve (V,, V,) is in course of 
production and this must 70f be used in the V, socket due to the metallizing pin being used as a 
connecting pin at H.T., the metallized grid lead then touches the valve meta)llizing and short-circuits 
the H.T. to chassis. Instructions will be issued in due course. 


126. A small padded valve stowage box (Stores Ref, 10E/542) is provided for use, where 


necessary, for carrying spare valves and it is desirable to carry one V.R.101, and one V,R.100 for 
the receiver. 


“fe? 
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127. The power supplies for both L.T. and H.T. of this receiver are derived from a power unit 
incorporating a three-commutator compound wound rotary transformer driven off the aircraft 
general electrical system. The-power unit, which may be either the type 34 (Stores Ref. 10K/19) 
of the type 35 (Stores Ref. 10K/20), is described in detail in Sect. 1, Chap. 7 of this publication. 
The power units, types 34A and 35A which are improved versions of these units are also described 
therein, 


SHADED PORTION NO CONNEXION 
REPRESENTS TO PIN 1 
PIN OMITTED 





Fic. 20.—WALVE CONNEXIONS 


128. The-power unit is used in-common with the transmitter and supplies the L.T. for. that 
instrument. The accompanying TABI-E C gives the power unit types and details. 


. TABLE C 
R.1155 ASSOCIATED POWER UNITS 








Input D.C. — Outputs — 
‘Type Stores Ref. No. 


Volts Amps. 


34 10K/19 
35. | 10K20 
34A 10K/13065 
35A 10K/13066 | 


The receiver D.C. feed varies according to the master switch position ranging from 48 mA at OMNI 
with volume control at a minimum to 69 mA or more at BALANCE or VISUAL with maximum 
setting of volume control. 


129. The aircraft electrical supply is connected to the L.T, power unit through a resistance unit, 
type 47 (Stores Ref. 10C/2221}, or type 52 (Stores Ref. 10C/2295), for the type 34 and type 35 
respectively, This resistance unit is adjusted to maintain the filament voltage between 6 volts and 
7:8 volts and to compensate for the voltage alteration between the charge and no-charge condition 
of the aircraft batteries. It is dealt with in detail in Sect. I, Chap. 7 of this AIR PUBLICATION. 


INSTALLATION 

General 

130. The following notes upon the installation of the receiver duplicate, to some extent, the 
installation paragraphs included in Sect, 1, Chap. 7, of this AIR PUBLICATION upon the transmitter 
T.1154. This is unavoidable due to the interdependence of the transmitter and receiver when used 
as airborne equipment. A typical installation diagram is given in fig. 21. When it is realized that 
the transmitter is the main focal point of the wiring any initial confusion is dispelled. The power 
unit connectors plug into the transmitter, also the fixed and trailing aerials and connexions from 
the receiver. 


131. In laying out the equipment in the aircraft the receiver is placed in the most convenient 
position for operation and where possible it is at desk level. The transmitter is mounted above, or 
to one side of the receiver. The tuning scales of the receiver are easily visible and the controls are 
accessible to the operator. The coloured click-stop dials on the transmitter are in an accessible 
position and visible without effort on the part-of the operator, | 


Receiver position 

132, The receiver is normally positioned horizontally. If space is hmited it may be mounted 
vertically. The receiver is mounted on suspension fittings, mounting, type 54, and as these fittings 
will be 90 deg. out when the receiver is mounted vertically, a sponge rubber pad, mounting, type 55, 
may be positioned between the table and the bottom of the receiver.. The receiver may be either 
table mounted or back mounted depending upon the aircraft layout. 


133. From 1} in. to 2 in, is left between the receiver and the table or between the transmitter 
and the receiver (if mounted one above the other) to permit freedom of movement for the suspension 
fittings. Clearance around the receiver and transmitter should be sufficient to allow: for removal 
and replacement of plugs and sockets and of the chasses themselves, The transmitter case retaining 
screws will also be accessible. The equipment is not provided with internal illumination and is put 
in such a position that the natural illumination is good, For night work artificial illumination is 
provided and this is easily adjustable for direction and intensity. 


Power unit position 


134, The H.T. and.L.T. power units, the latter of which 1s used to supply the receiver, are 
positioned in an accessible position. Complete instructions on the installation of the power units 
power cables and fuses, the L.T. dropping resistances, types 47 and 52, and the positioning of 
apparatus with respect to the aircraft compass, are given in Sect. 1, Chap. 7 of the ATR PUBLICATION 
dealing with the transmitter T.1154 group. The receiver should be at least 24 in. from the compass 
and the visual indicator at least 18 in. to guarantee negligible interference. 


Aerial switeh position 

135. The aerial switching unit, type J or the aerial plug board, which is the temporary alternative 
to the switch unit, is positioned between the transmitter and the aerial lead-in points so that the 
‘run’ of the acrial leads is clean and short, but accessible for easy operation. Complete instructions 
upon the switch unit, the aerial plug board, internal aerial leads and other relevant detail are given 
in the transmitter chapter previously mentioned, 


D/F loop aerial and impedance matching units 

136. The D/F circuits of the receiver have been arranged to work with a D/F loop, type 3, 
which has a nominal inductance of 100 uw H and a self-capacitance, when installed, of 20 nu F. When 
loops, having constants widely differing from these figures, are used, it is necessary to use an impedance 
matching unit with a series or shunt coil between receiver and loop. 


137. Two small condensers C,9, and C,,,, the latter adjustable, are contained within the plug, 
type 209 (Stores Ref. 10H/433) which connects the D/F loop to the receiver. The condenser C, 9, 
should be adjusted for maximum sensitivity. The fixed condenser C,9q should be wired in circuit 
only if the length of low-loss cable between loop and receiver is less than 12 ft. The position of the 
adjustment of C, 9, can be seen on the diagram of the plug, type 209; in fig. 22, The screwdriver 
used for adjusting C,,, should have an insulated shaft to prevent short circuiting to the receiver metal 
casing. <A suitable tool is the tool, tuning (Stores Ref. 10A/11421). 
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138, The procedure for matching the receiver input to the capacitance of the loop aerial lead 
is as follows :— 


{i} Set the aerial switch, type J, to D/F. (If the aerial plug board is in use set plug FIXED AE. 
to group marked H.F.) No D/F interlock is provided to prevent transmission with the 
receiver in the D/F position and care must be taken to avoid this condition (see also 
A.P,.1186, Sect, 1, Chap. 7, 6n the aerial plug board). Set the receiver master switch MS 
to FIGURE-OF-EIGHT. 


{ii} Tune receiver to suitable signal on RANGE 3 at the 1,500 kc/s end of the scale, and turn 
the loop to position giving MAXIMUM signals in the telephones. 


(iii) Adjust the trimmer condenser Cros to the position which gives maximum signals, Observe 
the tuning indicator V,, for minimum shadow during this operation. 


(iv) Remove the loop plug, type 209, from the receiver and note the position of the rotor plates 
in the condenser Cy9,. If it is found that the plates are in a position between maximum 
and minimum capacitance, that is, at about 90 deg., the adjustment is satisfactory and the 
plug should be replaced. 


(v) If it is found that the rotary plates are fully meshed it is an indication that insufficient 
capacitance adjustment is obtainable and additional capacitance should be added by 
removing the insulated covering from the leads, running the insulated covering from the 
leads across the paxolin strips from the lower pair of tags to the top pair of tags and by 
soldering the leads te the middle pair of tags adjacent to the leads. 


(vi) If examination shows that the rotor plates are in the position of minimum capacitance 
it is an indication that too much capacitance is in circuit, The additional capacitance of 
the fixed condenser C,,, should be removed by reversing the procedure outlined in (v) above. 
Unsolder the connecting wires from the middle pair of tags and cuver the wires with suitable 
insulation to prevent:contact with the middle pair of tags. , 
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Cable electric H.F. dulocapmet No.1 


Fic. 22.—THE PLuG, TYPE 209 


139. When the loop aerial, type 1, is installed, an impedance matching unit, type 12, is used. 
When the receiver is installed on Hampden aircraft fitted with the retractable loop, an hoes 
matching unit, type.13, is used. When installed in aircraft fitted with the Bendix type loop, a 
matching unit, type 15, is used. 


140, The position of the impedance matching unit, with the maximum permissible length of 
cable between the loop and the receiver, is clearly indicated in the installation schedules, a typical 
specimen of which is included in the diagram fig. 21. The lengths between loop and matching unit, 
when installed, and between matching unit and receiver must, naturally, depend upon the position 
of the matching unit. In paras. 141, to 143 general principles governing the positioning are given. 


141. On installations using the loop aerial, type 3, the length of cable connector dulocapmet 
No. 1, fitted with plug, type 209, and socket, type 63, should not be less than 6 ft., or more than 20 ft. 
On installations using the loop aerial, type 1, the length of cable connector dulocapmet No, 1 should 
not be less than 5 ft. or more than 18 ft. The matching unit should, preferably, be as near to the 
loop as possible, 


142. The position ot the matching unit, when the Hampden retractable loop is used, should be 
as near to the loop as possible and the position of the unit affects the maximum permissible length of 
cable.. The length of dulocapmet No..1 between the loop and the receiver should not be less than 


4 ft. Ifthe matching unit is not more than 7 ft. from the receiver a maximum total length of 22 it. 
from loop to receiver is permissible. Ifthe unit is not more than 3 ft. from the loop, the cable should 
not exceed 18 ft., total length, from loop to receiver, 


143. When the Bendix loop is installed the matching unit, type 15, should be, preferably, as 
near as possible to the receiver. The length of dulocapmet between -loop and receiver should not be 
less than 4 ft. If the matching unit is not more than 6 ft. away from the receiver, the total length 
of cable from receiver to loop should not exceed 20 ft. If the unit is not more than 2 ft. from the 
loop, the total length of cable between receiver and loop should not exceed 17 ft. 


Fixed aerial input 
144. The amount of fixed aerial input to the switching valves V, and V, and hence to the loop 
aerial circuit, is adjusted, on installation, by inserting a screwdriver into the small port on the right- 
hand side of the master switch MS. This is indicated on fig. 1 as C,,. Once adjusted, the condenser 
needs no further attention, An insulated screwdriver should be used in order to avoid the possibility 
of short-circuiting the trimmer to earth. 


145. The following procedure should be followed :— 


(i} Set the aerial switch, type J, to D/F. (If plug board in use set plug marked FIXED AE 
to group marked HF, see para. 138({i}.) Set the Meter deflection sensitivity S, to HIGH. 


{ii)) Tune the receiver to a suitable signal on RANGE 4 and rotate the loop to a position which 
gives the MINIMUM signals in the telephones. The signal selected should be one the 
bearing of which remains constant. This may be checked by turning the master switch 
MS to VISUAL and noting that the needles of the visual indicator remain steady on the 
bearing. It is advisable, also, that the volume control R, should be adjusted to give the 
lowest possible signal strength, consistent with accurate observation, during this and 
other adjustments. 


{iti}, Set the receiver master switch to BALANCE and adjust balance control of R,;, and meter 
amplitude control Rg to a position which causes the visual indicator needles to intersect 
along the white centre line on the dial face. 


(iv) Return the receiver master switch MS to FIGURE-OF-EIGHT and rotate the loop 30 
deg. from the position previously obtained for (ii) above. 


(v} Operate the aural sense switch S, to L and R and hold the switch to the side which gives 
the weaker signal, | 


(vi) With the aural sense switch held in the position selected as at (v) adjust the trimimer Cy, 
so that zero or mmimum signals are obtained. Observe the tuning tndicator V,,) dunng 
this operation as correct adjustment is indicated by maxirnum shadow. 


The visual indicator, type 1 . 


146. It is usual to install two visual indicators, type 1, one on the pilot’s instrument pane. 
for “‘homing’’ purposes and the other in a convenient position for the operator of the receiver anc 
D/F loop. These indicators are provided with a dim, but independent, illumination so that they 
may be used at night. The indicators are mounted on a sprung: panel, or otherwise protected against 
jars and vibrations, as the movements are extremely fragile. The methods of wiring to the visua. 
indicator when either one or two of these instruments 1s installed are shown as part of the typica 
installation diagram, fig. 21. 


147, The mounting, anti-vibration, type 119, is used with the visual indicators, and filament 
lamps, jack, type G.P.O. No.3 (12-volts) or G.P.O. No. 3 (24 volts) with lampholders, type 61, are 
provided when.required, The following points should be noted when fitting the visual indicators :— 


(i) The instruments are mounted in the retaining strap so that they are suspended horizontally 
The side brackets of the mounting, type 119, are adjusted as necessary. A minimun 
clearance of #y inch is allowed between the face of the instrument and the rubber cushior 
of the mounting. 

(ii) Not less than 9 in. of loose cable is left between the indicator and the first cable fixing point 


(itt) The instrument retaining strap is tightened by means of a screw. 


Setting up the D/F loop 


148. The polarity of the leads connecting the visual indicators to the receiver must be correc 
as indicated in fig. 21. This must be carefully checked. Similarly, the connexions from the receive 
to the D/¥ loop should be checked. If the loop, type 3, is used and has been installed with th 
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red end of the cradle toward the rear and the cursor reading at 180 deg. on the black marking of 
the scale ring, then the sense of the visual indicators should be correct. If a.D/F loop, other. than 
the type 3, is used it should be stated quite clearly on 2 Thbel in the aircraft how the loop scale must 
be adjusted so that the sense is correct. 


149. The following procedure should be adopted to ensure that the sense is correct:— 


(it} Turn the master switch MS to FIGURE-OF-EIGHT, Tune the receiver to any signal in 
RANGES 3 or 5. This signal should be definitely identified and its relative position, 
with respect to the aircraft, known, | 

(ii) Set the loop to the approximate bearing of the station and finally adjust for minimum 
or zero signal to give the exact relative bearing. 

(iii) Turn the meter deflection sensitivity switch $,to LOW. Hold the aural sense switch S$, to 
R and reduce the loop scale reading. The signals should rise in strength, | 
(iv) If the signals decrease in strength it will indicate that the installation has been incorrectly 
' made.and the loop and associated circuits should be checked. 

(v) The above test should be repeated with the master switch MS at VISUAL, If sense is 

correct, the visual indicator meter needles will swing to the right. 


After installation of a new apparatus, when making a test flight, the routine for visual D/F sense 
discrimination should be carried out in order to determine whether the loop connexions are actually 
correct. It is necessary to check on a station, the position of which, relative to the aeroplane, is 
known, 


Loop centre tap 


150. The receiver is designed to work on loops having no centre tap. As the receiver aerial 
coils are centre-tapped to earth, the loop centre tap is unnecessary.’ Since it is possible that the tap 
may have been removed with new installations a check should be made as follows:— 


(i) Remove loop plug at receiver and connect a test meter, type E across contacts 15 and 16 | 
using the OHMS range. This should give a low resistance reading. 


(ui) A reading should then be taken from contact 15 or 16 to 14 and 13. eran circuit should 
be indicated. 


(iii} Ifa reading is obtained at (ii) it indicates that the loop has not had the centre tap removed, 
or that one side is earthed. The necessary action as indicated in para. 151, should be 
taken in these circumstances. 


(iv) Adjust the loop lead capacitance (see para. 138). 
Checks of sense, vertical aerial input and loop lead capacitance snould always be applied as a matter 
of routine after any repair or replacement of items in the loop aerial or visual meter circuits. 


151. The following is the sequence of operation, as laid down in the leaflet A.P.1186/E.62-W, 
for the removal of the loop centre tap:— 
(i) Remove the fabric seating strips from around the centre seam of the streamlined housing. 
(ii) Remove and retain the six screws securing the tail and centre section of the housing. 
(iii) Withdraw the tail portion of the housing. The loop winding will now be exposed. 
(iv) Identify the loop winding inner terminations and remove the connexion from one winding 
termination, inner, to the metal centre piece. 


(v) Remove the connexion from the other winding termination, inner, to the spill on the 
corner fixing screw. 


(vi) Connect the winding terminations, inner, by a short length of 18 s.w .g. tinned copper wire 
(Stores Ref. SE/1779) encased in insulating tubing, grade E (Stores Ref, 5F/1910). 

(vii} Disconnect the loop plug from the receiver and using a test meter, type E, check the loop 
circuit’as follows :-— 


(a) Plug the negative lead into the OHMS socket and connect the test meter between the 
loop winding and earth. The test meter should remain undeflected. 


(b} Connect the test meter across the loop winding outer terminations and it should 
register full-scale deflection. 


(viii) Replace the tail piece of the loop housing and secure it by the six screws. 


(ix) Re-seal the centre seam, using 2-in, wide tape (Stores Ref. 32B/409), approximately 10 ft. 
and special adhesive, bostik No. 103 (Stores Ref. 10C/590). 


Navigator-operated receivers 


152. In certain aircraft an additional receiver is installed for the exclusive use of the navigator 
for D/F purposes. The D/F loop is then connected to the navigator-operated instrument and the 
existing loop connector is deleted and a new connector fitted, the length varying to suit individual 
installations. The typical installation diagram of fig. 21 includes this navigator-operated receiver. 


153. The D/F loop which is normally connected to the communications receiver is now connected 
to the navigator-operated receiver and the D/F valves are removed from the communications receiver 
in order to conserve the electrical supply. The existing loop connector is dispensed with and a 
new connector fitted, the length of this varying to suit individual installations. 


154. The visual indicator, previously located and wired in a position accessible to the W/T 
operator, is removed and mounted at the havigator’s station, a suitable connector being used. The 
visual indicator is connected to the navigator-operated receiver, The visual indicator provided for the 
use of the pilot wil remain. A dummy socket, Stores Ref. 10H/1938, is provided for the purpose of 
blanking out the D/F loop and visual indicator connexions on the communications receiver, Existing 
remote controls may have to be repositioned or deleted and where no remote controls exist these may 
have to be provided. 


155. To provide for sense indication a fixed aerial is required for use with the navigator-operated 
installation. For this. purpose it is necessary to employ a separate fixed aerial. In certain 
circumstances it may be necessary to utilise one of the existing fixed aerials and a change-over switch. 


156. In order to provide for any difficulty which might arise over signal identification, means 
is provided to enable signals to be switched from the navigator back to the W/T operator. This 
is accomplished by means of two switches, type 170, suitably wired. One switch is controlled by the 
navigator whilst the other is controlled by the W/T operator. When the navigator’s switch is set to 
the D/F position his telephones are connected to the output of the additional receiver. Should it be 
necessary for the W/T operator to identify the signal, the operator’s switch is set also to the D/F 
position. Normal I/C facilities are established when the switches are set to the I/C position. 


157. The modifications to the power unit, to enable the additional power for the navigator- 
operated receiver, entail the fitting of a relay unit to the L.T. power unit and a single pole socket to 
the H.T. power unit. These modifications are described in the appropriate sub-section of Sect. 1, 
Chap. 7 of this publication, 


158. It has been found that in certain navigator-operated receivers, type R.1155, some valves 

a not connected to the H.T. supply. This is due to the omission of a lead between pins Nos. 5 and 

7 of the socket, type 299, which is fitted at the receiver end of the cable between the L.T. power 

unit.and the receiver. If, upon examination, the socket, type 299, is found deficient in this respect, 
the procedure as laid down in the leaflet A.P.1186/B.58.W should be followed :— 


(i) Withdraw the socket, type 299, from the receiver and remove its cover. 


(ii) Connect a 1 in. length of 18 s.w.g. tinned copper wire, encased 1n grade E amuaane tubing, 
between pins No. 5 and No. 7 


{ili} Replace the cover of the — 
(iv) Replace the socket in the receiver. 


Prevention of frequency drift 


159. Cases have occurred of excessive frequency drift in the beat frequency oscillator of the 
R.1155. This has been traced to (i) the overheating of the fixed silver mica condensers in the B.F.O. 
compartment causing alteration of capacitance and (ii) the presence of sulphur from the sorbo pad 
used to prevent the valve V, from touching the lid. The modification consists of drilling a ventilation 
hole in the B.F.O, compartment lid with replacement of the valve identification label. The procedure 
detailed in the leaflet A,P.1186/B.54.W is as follows :— 


(i) Withdraw the receiver from its case. 


(ii) Remove the lid of the B.F.O. compartment situated immediately behind the front panel, 
by withdrawing the six securing screws. . 


(iii) Remove the sorbo pad from the inside of the lid. 


(iv) Cut a hole 1} in. dia. in the B.F.O. compartment lid, the centre of the hole being directly 
above the valve top cap, that.is, approximately | in. from the long edge and |f in. from the 
short edge of the lid. 


(v) Refit and secure the lid to the. compartment. 
(vi) Readjust, if necessary, the frequency of the trimmers as described in para. 165. 
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(vii) Use shellac varnish to fix the valve identification label to the rear inside face of the receiver 
case in the most suitable position for reading. 


(viii) Apply a thin coat of shellac varnish over the label, 
(ix) Replace the.receiver in its case. 


Power units 

160, Installation instructions in connexion with the power units and the full procedure for 
adjustment of the resistance umt, type 47 (12-volt) or type 52 (24-volt) which is connected between 
the aircraft electrical supply and the L.T. power unit, supplying the receiver L.T. and H.T., can be 
found in the chapter on the transmitter type 7.1154, Sect. 1, Chap. 7 of this publication. | 


OPERATION 
General 


161. The operation of the R.1155 will be facilitated by reference to fig. 1 which shows the front 
panel controls, plugs and socket. An initial necessity is that the operator should satisfy himself 
that all valve top cap connectors are making secure contact. The plugs and socket should be securely 
engaged and the retaining bar (2) should be in position on the posts (3) provided. The receiver socket 
and plugs are grouped at the bottom right-hand corner and, from left to right, they are:—-Socket P,, 
“FROM ‘LOOP AERIAL”; plug P,, “TO VISUAL INDICATOR”: plug. P, “FROM TRANS- 
MITTER.”’ 


162. For communications reception the fixed aerial is normally used on the H.F. RANGES 1, 
18-5 Mc/s to 7:5 Mc/s, and 2, 7:5 Mc/s to 3-0 Mc/s; the trailing aerial is used forthe M.F. RANGES 3, 
1,500 Mc/s to 600 Mc/s, 4, 500 Mc/s to 200 Mc/s and 5, 200: Mc/s to 75 Mc/s. By operation of the 
aerial selector switching unit, type J, or the aerial plug board, the fixed or trailing aerial can be used 
on all RANGES. This ensures continuity of communication should one of the aerials become 
unserviceable, For D/F the fixed aerial and loop aerial are used. D/F reception, using visual 
and aural methods, is available on all RANGES except RANGE 1. The operator should ensure that 
the correct matching unit, for the type of loop aerial being used, is-installed, as specified in paras. 
133 to 136. He should be familiar with the RANGE coverage and colour code associated with it. 
The sequence of RANGES | to 5 corresponds to the five positions of the frequency switch reading 
from left to right. 


Main controls 
163, The receiver has three main communication controls :— 


(i) The tuning control (6) with direct frequency calibrated dial (4), the frequency being 
_ indicated by a pointer (5) on the full-vision scale. The front knob has direct drive and 
the inner knob is the vernier adjustment, The exact point of resonance is shown by the 
narrowest shadow indicated on the tuning indicator V,,. The scale colour code is based 
on that of the transmitter, type T.1154, frequencies outside the transmitter RANGES 
being indicated in BLACK (see para. 108). 
(ii) The frequency range switch FS selects the desired RANGE | to 5. 
(ili)) The master switch MS-has five positions :— 
| “OMNI”’—(@) Manual control of H.F. and I.F. (Rg) ). Used for W/T receptidn and 
transmitter-recelver inter-tuning, that is, using receiver as a monitor. 


A.V.C.—Automatic control of ‘H.F. and I.F..gain. Manual control of L.F. gain (Regi) ). 
Used for R.T. 

BALANCE—For balancing visual indicator before using D/F. 

VISUAL—For visual D/F and “homing.” 


FIGURE-OF-EIGHT (ow) For aural D/F. 


164. The receiver secondary controls are:— 


(i) INCREASE VOLUME (R,)—Adjusts input to grid of V, when MS is at A.V.C, and 
adjusts bias of H.I*. and I.F. when MS is at OMNI and FIGURE-OF-EIGHT. The knob 
is rotated clockwise. 

(ii) HETERODYNE SWITCH (S,)—Switches in the B.F.O, valve V, for W/T reception, 


(ili)) METER AMPLITUDE (R,;)—Varies height of visual indicator needles when setting up to 
D/F balance. May also be used for occasional adjustment of the needles on weak signals, 
(iv) METER BALANCE (R,,)—Adjusted with MS at BALANCE and must not be adjusted. 


with MS at any other position. Balance is indicated when the two needles of the visual 
indicator intersect along the centre lme. 


(v) METER SENSITIVITY SWITCH (S,)—Effects maximum deflection of visual indicator 
needles at 25 deg, off course for “‘homing’’ purposes (LOW) or maximum deflection of 
10 deg. off minimum when taking bearings by visual indicator (HIGH). 


(vi) METER FREQUENCY SWITCH (5,)—Causes.L.F. switching oscillator (V, and V,) 
frequency to be either 80 c/s (HIGH) for W/T, or 30 c/s (LOW) for R.T. 


(vii) AURAL SENSE SWITCH (S,)—Spring loaded. Used for sense determination when 
aural D/F reception is employed. 


(viii) FILTER SWITCH (S,)—Used to eliminate the switching frequency when monitoring 
visual D/F and for eaney of aircraft electrical noises. 


Setting up heterodyne oscillator 


165. To bring the B.F.O. valve V, into operation when receiving W/T the switch S, is used, 
It is first necessary to set up the heterodyne oscillator and this is accomplished as follows:— 


(i) Turn the aerial selector switching unit, type J, to the position M/F on FIXED or, if using 
and aerial plug board, (FIXED AE, TO M/F. 


(ii} Put the transmitter master switch to STAND BI and the receiver master switch MS to 
ANG. 


(iii) The frequency range-switch FS should be at RANGE 3 and a convenient C,W., transmitting 
station tuned in until the minimum shadow is seen in the tuning indicator V,,. 


(iv) Now switch on the heterodyne, using Sy. 


{v) Insert a screwdriver into the HET.ADJ. port of Cy, and slowly adjust the condenser until 
an audible note is heard in the telephones. <A variation of approximately 3 kc/s can be 
effected and the note should be adjusted to the required frequency. 


Back-tuning 


166. In the absence of a crystal monitor the back-tune method can be used to facilitate the 
setting up of the transmitter “‘spot’”’ frequencies, The receiver frequency range switch FSS is set to. 
the RANGE in which the required transmitter frequency occurs. Set the receiver to the required. 
frequency and set the master switch to OMNI. Set volume control R, about half-way. 


167. With the transmitter master switch at TUNE, press the morse key and swing the master 
oscillator dial until maximum signal ‘strength, that is minimum shadow, is indicated in the tuning 
indicator V9, adjusting the receiver volume control Rg as necessary. Adjust the transmitter output 
in the normal manner and recheck the M.O. tuning by reference to the receiver tuning indicator Vq.. 
Send a series of dots and observe flicker in V4. 


168. It will be realized that it is possible to set up the receiver exactly to a chck-stopped 
“spot” frequency on the transmitter by means of back-tuning. The transmitter should be tuned, 
using the M.O. calibration, to the correct frequency. Set the receiver FREQUENCY RANGE 
switch to the required RANGE in which transmitter frequency occurs. Set the ,eceiver master 
switch to OMNI with volume control half-way, Set the transmitter master switch to TUNE, press 
key and adjust receiver, tuning for minimum shadow as shown in V,,. N.B.—If the edges of light 
on the tuning indicator overlap during tuning operations, reduce the volume control. If shadow 
cannot be reduced, increase volume control. 


Normal communication 


169, The aerial switching unit, type J, is turned to NORMAL (when using aerial plug board 
. FIXED AE. to H/F, TRAILING AE. to M/F). The transmitter master switch is at STAND BI. 
Turn up the receiver volume control until background noise is heard. Put the receiver master | 
switch MS to OMNI and Vj» should show a green light. Turn the receiver frequency range switch FS. 
to the required RANGE and adjust the receiver frequency, first by the outer tuning knob (6) and 
finally by the inner fine-tuning knob. If working C.W., switch ON the heterodyne by S,. Whilst 
sending signals a 1,200 c/s side-tone should be heard in the telephones. Listening-through can be 
tested, with the morse key up, by listening for signals or receiver background noise. The tuning 
indicator V9 will flicker to dots and dashes when transmission is taning place if the receiver is tuned. 
to the same frequency as the transmitter. 


Heavy atmospheric interference 
170. In heavy static, or thunder conditions, the fixed and trailing aerials should be earthed. 


This condition is met by turning the aerial selector switching unit, type J, to EARTH (when 
using an aerial plug board, FIXED and TRAILING AE. TO EARTH). Reception is still possible, 
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using RANGES 2 to 5, in conjunction with the loop aerial. Turn the frequency range switch FS_ 
to the required RANGE. Turn the master switch MS to FIGURE-OF-EIGHT and tune in the 
signal, Rotate the loop aerial to the position of maximum strength, noting the V,, shadow. Adjust 
the volume control {7). 


D/F bearings with visual indicator 


171. Frequency RANGES 3, 4 and 5 {occasionally 2} are used. Only the BLACKS scale on the 
loop should be used. First, turn the aerial selector switch to D/F or, if using aerial plug board 
TRAILING AE. on M/F and FIXED AE. on H/F. If an aerial plug board is fitted, care must be 
taken by the operator to see that the transmitter switch is at STAND-BI and that the key is not 
pressed. Turn the transmitter master switch to STAND-BI and the receiver frequency range 
switch FS to the required RANGE. Turn the receiver master switch to OMNI, 


172. Tune in the signal as for normal communication and adjust volume (7) to a low level, 
Turn the receiver master switch to BALANCE. Adjust the visual indicator needles by METER 
BALANCE control R,, so that they intersect exactly along the centre line on the dial face. If 
necessary, adjust the needles to a suitable working height by rotating the METER AMPLITUDE 
control R,,. Turn the METER SENSITIVITY:switch S$, to HIGH. 


173. Turn the METER FREQUENCY switch S$, to HIGH for W/T or LOW for R.T. Switch 
FILTER S, to IN. -Readjust balance by METER BALANCE control R,,. Turn the master 
switch MS to VISUAL. The indicator needles should now operate, Turn the loop aerial to position 
at which the indicator needles intersect along the centre line on the dial face. 


174, Check for sense by reducing the scale reading of loop, If indicator needles swing to the 
RIGHT, sense is correct. If to the LEFT, sense is incorrect. When sense is correct, turn the 
loop back to the position on BLACK SCALE to which needles intersect along the centre line on the 
dial face, and note reading. If sense is incorrect, rotate through 180 deg. to determine bearings. 
The routine may be easily remembered by the RRR rule:—Reduce reading; Right deflection; 
Right sense, 


‘‘Homing,’’ using visual indicator , 

175. The sequence of operations detailed in paras. 171 to 173, up to that in which the master 
switch MS is turned to VISUAL, should be carried out prior to the following. The loop is then set 
to loop scale reading zero, that is, athwartship. The meter deflection sensitivity switch 5, is positioned 
at LOW and the master switch MS to BALANCE. The balance is readjusted by R,, and the 
switch MS put to VISUAL. The pilot should now be asked to alter course until the needles intersect 
along the centre line on the visual indicator dial face. There may be occasions when it is not known 
whether the “homing” transmitter lies ahead or astern of the aircraft, and sense discrimination must 
then be carried out as described herein. 


176. After the aircraft has been set to a course which causes the needles to intersect on the 
centre line the course is off-set a few degrees to the left; if the station is ahead, the needles. will 
intersect on the right; if the station is astern, the needles will intersect on the left and the course 
should be altered to 180 degrees. This sense dliscriinination may, if desired, be carried out by 
reducing the scale reading by, say, 10 deg. instead of altering the aircraft’s course. Sense will be 
indicated in the same manner. 


177. Care should be taken to ensure that the loop is restored to zero after sense determination. 
During ‘“‘homing,’”’ balance should be checked every ten minntes, If necessary, make adjustments 
to the meter amplitude by R,, and re-check the balance after this operation, 


178. It should be remembered that “homing” by visual indication is only in the nature of an 
“aid to navigation’? and that normal navigation should not be neglected whilst it is being used. 
The aircraft should, for example, be prevented from drifting if there is a cross wind. The homing 
methorl, when properly used, will always bring the aeroplane to the source of transmission, but unless 
the standard. navigational methods are observed, the course flown may be increased beyond the 
point-to-point distance due to wind, speed and direction. 


179. A method of off-setting the loop to the fore-and-aft line of the aircraft in order to traverse 
a true point-to-point course is possible, but this is dependent upon very accurate information as to 
cross wind, speed and direction. When flying over the home station the indicator needles will 
collapse for a few seconds indicating that the station is directly below. After passing the station the 
sense will reverse and if the instructions given are observed the course of the aircraft can be reversed 
until the station is again directly below. When homing on a keyed transmitter, it is necessary to 
note that the indicator needles collapse symetrically down the centre scale as the distant transmitter 
is keyed, Ii the needles collapse assymetrically it will indicate that signals are being received with 


interference and resulting false indication of course. When homing, signals should be monitored 
from time to time to ensure that the desired frequency is not subject to interference. 


Aural D/F 


180. When using the aural method of D/F the fixed aerial is disconnected, the loop being the 
sole source of signal pick-up. The L.I. oscillator, incorporated in V, and V, and the metef switching 
circuits of Vy, are inoperative, Volume control is effected manually, the A.V.C. system being out 
of circuit. 


181. The operational routine is as follows:—The aerial selector switching unit is turned to D/F 
or, when using the aerial plug board, the positions TRAILING AE, on M.F. and FIXED AE. ON 
H.F, should be used. The range switch FS is turned to the required range and the master switch 
MS to OMNI. The meter deflection switch S, is placed at LOW and the required signal tuned in 
The volume control (7) is then readjusted and the tuning re-checked on the tuning indicator Vjo. 


182. The master switch MS is then turned to the FIGURE-OF-EIGHT position, the loop is 
swung to the position of MINIMUM signal and the volume control adjusted to obtain a zero. The 
loop scale reacing for this zero signal should be observed. To check for sense, reduce the scale 
reading of the loop, putting the sense switch 5, to the R position. If the signal strength rises the 
sense is correct, If the signal strength decreases the sense is wrong, and the loop should be turned 
through 180 deg. and the zero signal setting noted. The Land R positions of S, permit the operation 
of V, or V, by applying H.T. to the screens, This, of course, brings in the fixed aerial signals for 
application to the loop aerial circuit, : 


| PRECAUTIONS AND MAINTENANCE 
Ground testing . | 


183. The following procedure should be adopted for ground testing the R.1155. Having set 
the aerial switching unit to the NORMAL position the range switch FS should be placed at cither 
RANGE 1 or RANGE 2. The master switch MS is then positioned at either OMNI or A.V.C, 
Having turned the transmitter master switch to STAND-BI1 the L.T. power unit should start up 
and, in a few seconds, the tuning indicator should glow. The telephones are then inserted and 
the reception of signals checked. 


184. To receive in the M.F. RANGES 3, 4 and 5 the aerial switching unit is set to the position 
engraved M.F. ON FIXED AERIAL, Ifa check of D/F reception is made the aircraft should be 
clear of all metal obstructions such as hangars, before verifying sense of bearings. To carry out this 
test the aerial switching unit should be placed to D/F. With the aerial switching unit in this position 
or in the EARTH position, the H.T. power unit should remain inoperative in all positions of the 
transmitter master switch. 


185. On installations fitted with the aerial plug board, the fixed aerial socket must be connected 
to the H/F plug in order to receive on the H.F. RANGES 1 and 2. To receive on the RANGES 3, 
4 or 5, the fixed aerial socket should be connected to the M.F. plug. When using visual D/F, it should 
be remembered that the aerial plug board does not break the H.T. power unit relay circuit in any 
position and therefore the transmitter master switch MUST be kept at STAND-BI. 


186, When the aeroplane nominal supply is [2 volts the minimum permissible voltage with the 
L.T, power unit running is 10:5 volts. When the aircraft supply is 24 volts the minimum permissible 
voltage with the L.T. power unit running is 21 volts. A high resistance voltmeter should be used 
to check these figures. The minimum filament voltage permissible for normal functioning of the 
receiver 18 5-7 volts. If reception fails or signals are weak, when the filament voltage is between 
5:7 volts and 6 volts, the frequency changer valve V, should be replaced. 


Starter trolley batteries 


187, As the current drawn by the T.1154—R.1155 equipment will discharge the aircraft 
batteries very rapicly, ground tests are to be carried out using the larger batteries on a starter trolley. 
It is usual for equipment to be so arranged that plugging in the trolley starter service leads to the 
normal point, automatically isolates the aircraft starter accumulator and connects the W/T equip- 
ment to the trolley accumulator, 


Visual indicator meter unserviceable 

188. Should either of the visual meters be rendered unserviceable, operation can be carried out 
with a single instrument. The windings are connected in series and connexions A, B, C and D on 
the unserviceable meter should be short-circuited to enable the serviceable meter to operate. 
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D.C. RESISTANCE TABLE 
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Wiring Red, H.T. positive 


Yellow, H.T. negative 
Blue, L’‘T, positive 


Black,, earth 
Green. grids x 


w is aerial input 
is grid V, 


ms : Resistance ; Resistance 

Component Test Points a Component Test Points BHtKs 
I.F. Coils 

Li, prim. V, anode to R;,,C,, | 2 approx. Range 4 V grid to Cy, junction 6 

sec. Vs grid to Rag, Cay 2 approx, input 

Ly.) prim. V, anode to Ru, Ceg 2 approx. Range 5 V, grid to C,, junction 57 

sec. V, grid te Rag, Cay 2 approx, input 

L,, prim. V, anode to Rgz, Cy, 2 approx. Loop input | Tested between Cy, 

sec. V, diode to Ry, C,, 2 approx. circuit (switch end) and C,, 
B.F.O, Coil | (switch end) 

Log Fixed plates C,, to Ry, 5 - Aerial circuits Less than ! 
Anode chokes to earth 
V.V V, input 

ie 350 circuits 

V, anode to R,y,, C 3 ; 
Tac v, anode to Ras: Ca, 550 Va aot Car Rep 
ju 
oe a a Range 1 Switch to R, Less than | 
gis ies . Range 2 Switch to R, Less than | 
V, diode to'C,, R,; 130 . ; 
i ve dicis tot a 130 Range 3 Switch to R,; 3S 
727 9 diode to Cs, Ray Range 4 Switch to R, 11-0 
eae diode Range 5 Switch to R,; 78:0. 
choke : Bn 
Fait [ee 130 V, ose. circuit 
Ly, ge diode to Cy, . V, osc. gnd C,, (zf con- 
A.V.C. choke - | tact 12) to joint R gy, 

Ls j 130 Ca4 
Lt e , Wptliodete Cag Res Range 1 Switch to R, Infinity 

hob Sitter Range 2 Switch to R; Infinity 
ee 4 9020 Range 3 Switch to R, {,600 

20 5, to earth Range 4 Switch to R, 1,650 
Output Range 5 Switch to R, 0-5 
transformer F. R 
Lise; PFD. V, anode to pin 3, 1528 iF, Ranges 
POWER PAIS Fs wii FS zf12 to zi6 0-5 

Lgo, sec. P, pin 6 to earth 1063 R 3¢ Shae Pee z 
AF. oscillator GUREO ae Ss . 
dcnk 5 FS 2f12 to 2f6 Infinity 

"ed , Oscillator 
L,3, prim. Vi wa grid to V, osc. 800 ie age 
= . , Range 3 ke 3 R 5 to Crs 2°5 
Ly 5, Sec, 4 grid to V, osc. 355 | Range 4 e.. R me to C., 45 
L, 3 2nd sec. Res, Coo to Reg, Ces or 331 Range S C54, Ras ee Crs 3:9 
across P, pins 7 and 8 Oscillator 
Aerial circuit anode coils 
Range I V, grid to C4, junction | Less than 1 |tap check 
input 3 Range 1 FS zr6 to Cy, or zr.12 | Infinity 
Range 2 V3 grid to Cy, junction | Less than | || Range 2 FS zr6 to Cg, or zr.12 ; Infinity 
input : Range 3 FS zr6 to Cy, or zr.12 1,600 
Range 3 V3 erid to Cy junction 2 Range 4 FS zr6 to Cy, or zr.12 1,600 
input Range 5 FS zr6 to Cy, or 2r.12 1-5 
VOLTAGE TESTS, ETC. 
Measure Test Points Voltage and Resistance 
L.T. volts Withdraw meter plug P, 
Measure across contacts 4 and $ 6 to 7:5 v. 
H,T. volts Measure across contacts 4 and 6 200 v. approx. 
Standing bias on 
Vv. V.. Vp Gt Vy Remote end of R,, and chassis | $v. MF 
: Vol. control to OMNI .max. position fr ee 
Remote end of R,, and chassis } PS v. HE 
Vol. control to OMNI max. position = ee 
Output transf, 
Withdraw meter plug P | = 
20 2 
Measure between pin 6 and C,, } ioe aa 
D.C. resistance 
across H.T, + Withdraw meter plug P 
across H.T,— Measure between pin 6 and chassis Le, Sims 
A.F, oscillator Withdraw plug P, 4 : 
Measure between pins 7 and 8 using a “ “ a a 
A.C.. range of AVOMETER. 
COLOUR CODE SWITCHES 


y is anode ¥, 
z is grid and osc. V, 
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189. Water or dampness will affect the readings on the visval meters if allowed to remain on 
the terminals of the instrument. The back of the meters should therefore be wiped dry before use. 
Periodical observations should be made to check that the pilot’s and operator’s visual meters are 
giving approximately equal readings. If not approximately equal the pair should be tested against 
a known serviceable meter and the faulty instrument replaced. When carrying out these checks 
the receiver master switch MS should be in the BALANCE position. 


Trouble location 


190. Simple trouble location charts, figs. 23 and 23A, are included and these should be of 
assistance in the rapid localizing of faults. They are given as indicative only. Various circuit 
continuity tests are also included for the checking of burnt-out or deteriorated components. A 
necessary preliminary to the rapid solution of difficulties is a familiarity with the location of the 
various components and this will be materially assisted by the location diagram of fig. 17. 


Test apparatus 


191. Ground tests of the R.1155 are normally carried out by means of the test rig, type 22. 
For the use of civilian repair organizations and maintenance units for bench testing, a special test 
set, type 65, is provided, This is, however, not a normal service issue. By means of this unit all 
the test conditions necessary for communications and D/F reception can be simulated and are easily 
selected foreach particular test by means of switches. The unit, type.22, comprises a single panel 
carrying the visual indicator, four switches for selecting the test conditions, four plugs for connecting 
the unit to the receiver and power supplies,.and terminals for the connexion of the signal generator, 
output meter and telephones. The test set, type 65, is described in Sect. 5, Chap, 18 of this 
publication. ) 


THE IMPEDANCE MATCHING UNITS, TYPE 12, TYPE 13, AND TYPE 15 


192. The R.1155 is designed for use with the D/F loop aerial, type 3, which has an inductance 
value of approximately 100 4 H and a self-capacitance of 20 uu F. Should the inductance placed 
across the loop terminals differ appreciably from this value, the input tuned circuit will not gang 
correctly with the other tuned circuits, As the receiver is required for use with loop aerials of 
widely differing values of inductance from the type 3, a matching unit is necessary with these loops. 
The impedance matching units, type 12 (Stores Ref. 10A/12248), type 13 (Stores Ref. 10A/12245) 
and type 15 (Stores Ref. 10A/12247) have been designed for application as indicated in para. 139. 
The matching unit consists of a small metal. box containing a panel of bakelized liner carrying four 
terminals to which are connected the dulocapmet No. 1 screened cables from the loop and to the 
receiver. The matching coils and condensers are also mounted on this panel. The unit weighs 
112 oz. 


193. The theoretical circuits and constructional details of the matching units are shown in 
fig. 24. The matching unit circuit depends upon whether it is required to reduce the inductance of 
the loop or to increase it. Ifa reduction in value is required a shunt unit (type 12) is used. This 
consists of one matching coil L with a condenser C both in shunt across the twin leads of the loop. 
If an increase in value is necessary the series units (types 13 and 15) are used. To preserve. the 
symmetry of the loop two series coils L, and Lg, of equal inductance, are connected, one to each lead 
from the loop to the receiver. A condenser C, is connected in shunt across the receiver leads. The 
condenser brings the total capacitance of the circuit to the correct value. 


194, The unit condenser C, type 12, has a capacitance of 40 uy F and the coil L consists of 
150 turns of 38 d.s.c. wire on a former and is adjusted by a dust iron screwed core to 410 }# rH. 
The unit condenser C,, type 13, is 70 wu F and the coils L, and L, each consist of 29 turns of 30/48 
litz wire adjusted to 20 «7 H. The corresponding values for components of the unit, type 15, are 
70 wp F and 8-25 4 H. The four terminals are colour-coded by indicator spots of red and yellow 
and it is essential that due regard should be paid to these when fixing the cable ends. 


THE VISUAL INDICATOR, TYPE 1 


195. The visual indicator, type 1 (Stores Ref. 10Q/2) consists essentially of two D.C. milliammeter 
movements mounted side by side. The windings, which are connected in series, each have a 
resistance of 500 ohms. The current sources applied to opposite ends of the conjoint winding produce 
deflection of heavily damped indicator needles in opposite sense. The intersection of the indicator 
needles follows a straight line between zero and 90 microamps current, Approximately 2-4 microamps 
are required to produce one degree scale deflection, The visual indicator is shown in the diagram 
of fig. 25. 
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196. The visual indicator is contained in a circular metal screening case of, approximately, 
3¢ in. diameter, The depth of the casing may vary in different models but the overall maximum 
depth is 3f in, The instrument weighs 1 lb. 7 oz. Its general appearance is shown in the drawings 
of fig. 25 and a theoretical circuit forms part of fig. 13. 


197, The indicator is fixed in position through four fixing lugs of 0-187 in. dia. and a space 
of 4-12 in. dia. by 4 in. deep shonld be allowed behind the panel for an anti-vibrational mounting. 
Five terminals, nominated A., B., C., D. and F., are mounted on the rear of the indicator. The 
terminal F. is a binding post for securing the cable. The connexions of terminals A., B., C. and D. 
differ according to the number of indicators installed. The normal connexions are shown in the 
installation diagram of fig. 21. 





Back view Front view 
Position of pointers Position of pointers 

at zero | for 35 yA 
Position of pointers Position of pointers for 

for 90 YA full scale deflection at [t5 yA 


Fic. 25.—THE VISUAL INDICATOR, TYPE I 


198. The mounting, anti-vibrational, type 119 (Stores Ref. 10A/12954) has been introduced 
for use with the visual indicator. The lampholder, type 61 (Stores Ref. 10A/13078), lamp, filament, 
12 volts, jack type, G.P.O, No. 3 (Stores Ref. 5L/1150) and lamp, filament, 24 volts, jack type, 
G.P.O. No. 3 (Stores Ref. 5L/1898) are also used when required. The equipment required and 
the installation procedure are detailed in para. 147 and is the subject of leaflet A.P.1186/E entitled 
Indicators, visual, type 1 (Stores Ref. 10Q/2)—Mounting, type 119 (Stores Ref. 10A/12954)— 
Introduction. 


E (5 & 6) 
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APPENDIX 1 
R.1155 COILS AND CHOKES 





Ref, in fig. 3 | Function Value tn sity 

L, Dummy loop coil 109nH 
L, Aerial coil, RANGE 1 Sec, 0-74 p H 
Ls Aenal coil, RANGE 2 | Sec. 5-64 hp H 
L, D/F coil, RANGE 3 Sec. 158 n H 
L; D/F coil, RANGE-4 Sec. 1462 uw H 
L, D/F coil, RANGE $ Sec. 11, 426 m H 
L, Anode coil, RANGE | Sec. 0-77 pn» H 
Ls Anode coil, RANGE 2 Sec. 6:21 un H 
Ly Anode coil, RANGE 3 Sec. 163 n H 
Lis Anode coil, RANGE 4 - Sec. 1374 np H 
Ly, Anode coil, RANGE § Sec. 10-5 m H 
Lis I.F, trap or filter coil Sec. 40 un H 
Lis Oscillator coil, RANGE | Sec, 0:7 4 H 
Lia Oscillator coil, RANGE 2 Sec. 5-83 hn H 
Ls Oscillator coil, RANGE 3 Sec. 70-6 4 H 
Lise Oscillator coil, RANGE 4 Sec. 248 n H 
Lr Oscillator coil, RANGE 5 . Sec. eee i 7 ‘i 7 
Lia Oscillator choke coil i BaNEE 2 ae i i 

Ti, 
Li, Ist I.F. coil assembly ae ae a , & 
Eee 2nd IF. coil assembly ee * rt 
Lay 3rd I.F, coil assembly th a £ aH 
Liss Beat frequency—oscillator coil 272 4 H 

Pri, 27 4 H 
Las Switching oscillator transformer assembly Sec. 1, 1:82 4 H 
Sec. 2, 1:44. 4 H 

Li, R.F. choke assembly 290 m H 
Lis R.F. choke assembly {screened) 6-7 mH 
Les R.F, choke assembly (screened) 6-7 m H 
L.» R.F. choke assembly (screened) 6-7 m H 
Lig R.F. choke assembly (screened) 6-7 mH 
L. A.F. choke assembly 200 H** 
Lo Output transformer.(1:75: 1) { he ere 





+ Measured off chassis. 
* Measured at 1,000 c/s. with no D.C, 
** Measured at 150 c/s. 


The following list of parts is issued for information only. 
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APPENDIX 2 


NOMENCLATURE OF PARTS 


When ordering spares for these 


receivers the appropriate section of AIR PUBLICATION 1086 must be used. 


Ref. No. 


i0D/98 


10D/508 


10C/583 
10C/2019 
10C/2186 
10D/157 


10C/3173 
10C/3174 


10C/10948 


10C/853 
10C/965 


10C/4256 
10/967 

10C/972 

10C/976 

10C/977 

10C/978 

10C/2003 
10C/2006 
10C/2007 
10C/2008 
10C/2009 
10C/2011 
10C/2012 
10/2013 
10/2014 
10C/2015 
10/2016 


10C/648 
10C/691 
10C/993 
10C/1081 
10C/1082 
10C/1278 


10F/154 
10F/155 
10F/156 
10F/157 
10D/380 


Nomenclature 


Receivers, types R.1155, R.LISSA 


and R.1155B 
Principal components 
Case 
Choke, H.F. 
Type 71 
Type 83 
Type 94 
Coil unit, R.F. 
Fitted with:— 
Coil 
Aerial 


Anode 
Oscillator 


Condenser unit 
Type 34 
Type 35 

Condenser 
Type 429 
Type 858 
Type 896 

or 
Type 2201 
Type 899 
Type 904 
Type 908 
Type 909 
Type 910 
Type 915 
Type 918 
Type 919 
Type 920 
Type 921 
Type 923 
Type 924 
Type 925 
Type 926 
Type 927 
Type 928 

Resistance 
Type 855 
Type 875 
Type 993 
Type 1,081 
Type 1,082 
Type 1,278 

Switch 
Type 368 
Type 369 
Type 370 
Type 371 

Coil unit, R.F. 

Fitted with:— 

Coil 
Aerial 
Anode 


Oscillator 


Qty. 


m ho 


— 


— ot ot PS 


we 


eet eh eee eee ee 
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Ref. in fig. 3 


Tig4 
Lge, Lay, lige 


L, to L, 
L, to Lis 
Ly, to Lys 


Ces to Cus 


Crs 
Co 


Cr, Cig 


Csz, Cys, Cyy, Cao 


Remarks 


250 » H, 637 ohms, D.C. 
250 » H, 637 ohms, D.C. 
250 « H, 637 ohms, D.C, 
For frst 1,000 receivers only 


RANGES 1 to 2 and 
“dummy” 
RANGES 1 to 5 and L.F. 


trap 
RANGES 1 to 5 and anode 
choke 


4 to 40 py F trimmer 
4 to 40 wy F trimmer 


20 pp F 
40 pp F 


0-005 » F 


0-1 uF 

0-0002 2 F 

5 to 40 yp F trimmer 
10 F 

15 ua F 

0-1/2 F 

100 pp I 

gn F 


220,000 ohms 
2,200 ohms 
100,000 ohms 
1,200 ohms 
1,500 ohms 
22,000 ohms 


Oscillator wafer 

Anode wafer 

Aerial wafer 

Loop aerial wafer 

After Ist 1,000 receivers 


RANGES 1, Zand “dummy” 

RANGES 1 to 5 and I.F. 
trap 

RANGES I to 5 and anode 
choke 


a 


10C/3173 
10C/3174 


10€/10948 


10C/853 
10C/965 


10C/4256 
10C/967 

10C/972 

10C/976 

10C/978 

10C/2003 
10C/2006 
10C/2007 
10€ 2008 
10C/2009 
10C/2011 
10C/2012 
10C/2013 
10C/2014 
10C/2015 
10C/2016 
10C/3027 


10C/648 
10C/691 
10C/993 
10C/1081 
10C/1082 
10C/1278 


{0F/154 
10F/155 
10F/156 
10F/157 


10D/161 
10D/162 
10D/163 


10C/10948 
10C/584 


10C/651 
10C/853 
10C/760 


10C/961 
10C/3399 


10C/962 
10C/963 


10C/2155 
10C/964 


10C/4256 
10C/965 
10C/966 
10C/967 
10C/968 
10C/969 


Ref, No. 


Nomenclature 


Receivers, types R.1155, R.JiSSA 
and R.1155B (conid.) 
Principal components (conid.) 
Coil unit, R.F. (contd.) 
Fitted with (contd.} 
Condenser unit 


Type 34 
Type 35 


Condenser 


Type 429 
Type 858 
Type 896 
or 
Type 220 
Type. 899 
Type 904 
Type 908 
Type 910 
Type 915 
Type 918 
Type 919 
Type 920 
Type 921 
Type 923 
Type 924 
Type 925 
Type 926 
Type 927 
Type 928 


Type 1,439 
Resistance 


Type 855 
Type 875 
Type 993 


Type 1,081 
Type 1,082 
Type 1,278 
Switch 


Type 368 
Type 369 
Type 370 
Type 371 


Coil, D/F. 


Range 3 
Range 4 
Range 5 


Condenser 


Type 429 
Type 770 


Type 782 
Type 858 
Type 892 


Type 893 


me 
Type 1662 


Type 894 
Type 895 
or 
Type 995 


Type 896 
or 


Type 2201 


Type 897 
Type 898 
Type 899 
Type 900 
Type 901 


Oty, 





pom, — 


pet ptt peepee et SONS BS et eee ee BS OD abe ho 


Poe Cet eet eet BS 


a 


— mt 0 


Ref. in fig. 3 


C5; to Coy, Caz to Cog 
Ceg to Cry 


Crs 
C5; 


Cy, Cig 
Caz, Cog, Coa, Cao 


“35+ 108 


711 “78 
7% 
103 
99 

Cy, Cas 
4ar “45 
‘a6? 47 
$7 

Crs 

or 

Crs 

or 

Cay 

Cao 

Rye, Reo 

Reg 

Rg 


FS:zt, FSzr 
FS+t, FSyr 
FSi, FSur 
FSxt a FSxr 


Coq to Cra; Cay to Cy; 
Cyn + Cag + Cae: 
Ca + Cap + Coo: 


C3, to Cys: Cy + Cay 


Cg yt &; 
Cs, Ch 


Cy, Cre, Coo to Coa Cros 
Cy, Cy 

10 
Cia Cog, Caz, Cage Coo 


104 
14 


em a a 


Remarks 


4.to 40 wy F trimmer 
4 to 40 yye F trimmer 


20 wy F 
40 wy F 


0-005 » F 


Olu l 

0-0002 « F 

5 to 40 sy F trimme 
1S pye 
01 je F 

100 uy: F 

25 wp F 

240 uy F 

80 un F 

2,000 jaye F 

93 yy TF 

299 fy I 

037 wu ir 

1,670 pu F 

6,170 wu F 

25 wy F 


220,000 ohms 
2,200 ohms 
10U,000 ohms 
1,200 ohms 
1,500 ohms 
22,000 ohms 


Oscillator wafer 
Anode wafer 
Aerial wafer 
Loop aerial wafer 


1,515 kc/s. to 600 kes. 
502 kc/s. to 198 kc/s. 
202 kc/s. to 74 kejs. 


20 py F 

Var. 3-ganged (Ist 1,000 
receivers) 

0-001 wo F 

40 uu F 

25 + 2:5 + 1-0 w F (or 
10C/3399) 


014014 01ynF 


254254104 F 
0-0001 x F 


0-005 up F 


0-001 u F 

0-004 wu F 

Ol wl 

75 pu F trimmer 

800 zu F (2 off) =1,600nn F 
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Ref. No. Nomenclature Ref, in fig. 3 Remarks 
Receivers, types R.1155, R.1L155A 
and R.1155B (conid.) 
Principal components (contd.) 
Condenser (contd.} 
10C/970 Type 902 
or a cas Aue 0-5 uF 
10C/3401 Type 1664 
10C/971 Type 903 Cas 600 uu F 
10C/972 Type 904 
or Cys, Cros 0-0002 uw F 
10C/2719 Type 1322 
10C/973 Type 905 
oe Cs, 0:04 4 F 
10C/4257 Type 2202 
10C/974 Type 906 
or Css 8 to 115 wa F, trimmer 
10C/3402 Type 1665 
10C/976 Type 908 Car, Cos 5_to 40 wu F, trimmer 
10C/977 Type 909 Cao 10 up F (1st 1,000 receivers) 
10C/978 Type 910 Ca. 15 wu F 
10C/979 Type 911 Cy; 4uF 
10C/2000 Type 912 
| OT 1 | Cg 0:02 nF 
10C/4258 Type 2203 
10C/2002 Type 914 ] or 4uynF 
10C/2003 Type 915 2 sos: Cre? O-luF 
10C/2005 Type 917 l Hi 4,550 wu F 
10C/2006 Type 918 2 | Cy, Cos 100 uy F 
10C/2007 Type 919 2 | Cy, Cos 25 py F 
10C/2008 Type 920 @ | Cy Cos 240 pu EF 
10C/2009 Type 921 & | i. Ga. 80 wu F 
10C/2010 Type 922 2 | Cas. Creo 200 up F. 
10C/2011 Type 923 1 | Cy, 2,000 uu F 
10C/2012 Type 924 1 | Co, 93 wu F 
10C/2013 Type 925 Ll it, 255 wy F 
10C/2014 Type 926 Il | C,, 537 py F 
10C/2015 Type 927 | | Gee 1,670 wy F° 
10C/2016 Type 928 1 | Gay 6,170 zu F 
10C/2017 Type 929 5 us ice: esi Cas: Co. 300 yi EF 
10C/3027 Type 1,439 l ac 25 up F after Ist 1,000 
10C/3028 Type 1,440 1 | Cap, Ces, Coa Var. 3 ganged after Ist 1,000 
10C/3129 Type 1,525 1 2 5 to 60 wu F var. 
10C/3860 Type 1,949 + | Qe 8 uu F (R.1I55A anu 
R.1155B) 
10C/4922 Type 2,612 1 | Cys 30 wu F (R.1155A and 
R.1155B) 
10C/4923 Type 2,613 2 | Cyyye Crs 160 wu F (R.1I55A and 
Condenser unit: R.1155B) 5 
10C/3173 Type 34 2 | C5, to Ce,, Cop to Cag 4 to 40 wu F trimmer 
10C/3174 Type 35 1 Cag to Coy 4 to 40 wy F trimmer 
10A/12684 Drive, slow-motion, type 13) 1 
Holder, valve 
10H /326 Type 5! 10 American octal (ist 1,200 
receivers) 
10H/326 Type 51 9 After Ist 1,200 receivers 
10H /493 ‘Type 73 | I After Ist 1,200 receivers 
10P/13005 Filter, unit, type 44 I Grid rejector (R.1155A) 
Fitted wtth:— 
10C/4838 Coil, type 393 tb ae 
Condenser eee ea ates ij 
10C/4922 Type 2,612 1 |C¢ 30 yp : n H.F. coi 
— u box, R.1155B 
10C/4923 Type 2,613 1 Cis 160 zu F 
10C /7373 Resistance, type 7373 I ie: 150,000 ohms. In H.F. 


coil box: R.1155B 








Ref. No. 


er 





10P/13006 


10/4839 
10C/4923 
10P/13007 


N.LYV. 
10C/3860 
10D/164 


10C/965 
10C/966 
10C/2000 


10C/4258 


10C/11667 
10C/1505 
10V/I 


10C/2019 


10C/962 
10C/964 


10C/4256 
10C/967 
10C/968 
10C/969 


10/2005 
10C/2006 
10C/3129 


10C/3129 


10C/11667 
10C/777 
10C/1008 
10C/1010 
10C/1082 
10H/323 


10C/11382 
10C/11384 
10C/11667 
10C/1505 
10C/124 
10C/648 
10C/691 
10C/777 
10C/989 
10C/991 
10C/992 
10C/993 
10C/995 
-10C/996 
10C/998 
10C/999 
10C/1000 
10C/1001 
10C/1002 
10C/1003 


10C/1004 


Nomenclature. 


Receivers, types R.1155, R.1155A 


and R.11L55B (contd.) 


Principal components (contd.) 


Filter unit, type 45 


Fitted with:— 
Coil, type 394 
Condenser, type 2;613 
Filter unit, type 46 


Fitted with:— 
Coil 
Condenser, type 1,949 
Output unit, type 4 
Fitted wtih:— 
Choke L.F. 
Condenser 
Type 897 
Type 898 
Type 912 


. or 

Type 2,203 
Resistance 

‘Type 500 

Type 1,505 

Oscillator unit, type 18 

Fitted with:— 
Choke, R.F. type 83 
Condenser 

Type 894 

Type 896 

or 

Type 2201 

Type 899 

Type 900 

Type 901 


Type 917 
Type 918 
Type 1,525 


Holder, valve, type 51 
Resistance 
Type 500 
Type 906 
Type 1,008 
Type 1,010 
Type 1,082 
Plug, type 194 
Resistance 
Type 478 
Type 480 
Type 500 
Type 505 
Type 592 
Type 855 
Type 875 
Type 906 
Type 989 
Type 99] 
Type 992 
Type 993 
Type 995 
Type 996 
Type 998 
Type 999 
Type 1,000 
Type 1,001 
Type-1,002 
Type 1,003 
Type 1,004 


Qty. 





t—t te 


— 
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Ly 
Car Cy 


10 


Cos 


R 
R, 
Lec L;, Lis 

Cy, Cy, Cz 

Cao Cars Core Cos, Cor 


Cis 
Cy, 
Cis 


Cis 
Ci; 
Cis 


Ryo, Ry, 


13 
R;, Ryy, Res 
Res, Rae 


é 
Rg, Reo 
30> 7‘34 Ry, Rss 
18 
1 
Rs, Ryo, Rg, 


63: 5? 


Rog, Res, Rgy, Rya, Ras 


54 
Regs. Ras 
23 
Rai 
Rafi) and Refs) 
R, 
R,, Rs 
R, 
Ry 


TL SST; sensi — SS AG — 


Remarks 


Anode rejector (R.1155A 
and B) 


160 uu F 
Anode acceptor (R.1155A 
and R.2155B) 


8 uy EF 


0-001 aw F 
0-004 vw F 


0-02 nF 


1,000 chms 
270 ohms 


254+254+104F 
0-005 pn F 


0-1 4F 

75 uu ¥ (1st 1,000 receivers) 

B06 paps ¥F (2 off} = 1,600 
uF 

4,550 wu F 

100 pu F 

5 to 60 wy F (after Ist 1,000 
receivers} 


1,000 ohms . 
10,000 ohms 
56,000 ohms 
22,000 ohms 
1,500 ohms 
Power and meter 


150,000 ohms 

1 megohm 

1,000 ohms 
10,000 ohms 
$,500 ohms 
220,000 ohms 
2,200 ohms 
10,000 ohms 
470,000 ohms 
6,800 ohms (or 10C/1464) 
560,000 ohms 
100,000 ohms 
240 ohms 

2-2 megohms 
20,000 chms, var. 
20,000 ohms, pot. 
0-5 megohm + 50,000 ohms 
2,000 ohms 

1,200 ohms 

120 ohms 

2 megohms 
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Ref. No. 


10C/1005 
10C/1006 


10C/1007 
10€/1008 


10C/1010 


10C/1081 
10C/1082 
10C/1278 
10C/1464 


10C/991 

10C/1505 
10C/1634 
10C}/7373 
10H/327 


10F/10338 
10F/158 
10F/159 
10F/163 
10F/154 
10F/155 
10F/156 
10F/157 
10K/12136 


10C/2001 
10C/2017 
10C/691 
10€/993 
10K/12136 
10K/251 


10C/2001 
10C/2017 


10C/691 
10C/893 
10K/12137 


t0C/971 
10€/2002 
10C/2017 
10K/12138 


10C/973 
10C/4237 
10C/991 
10C/992 


10C/1008 
10K/12139 


F.(5 & 6) 


Nomenclature 


Receivers, types R.1155, R.JI55A 


and R.1i55B (conid.) 


Principal components (contd.) 
Oscillator unit, type 18 (conétd.) 


Resistance (Contd.) 
Type 1,005 
Type 1,006 


Type 1,007 
Type 1,008 


Type 1,010 


Type 1,081 
Type 1,082 
Type 1,278 
Type 1.464 


or 
Type 991 
Type 1,505 
Type 1,634 
Type 7,373 

Socket, type 138 

Switch 
Type 152 
Type 234 
Type .235 
Type 239 
Type 368 
Type 369 
Type 370 
Type 371 

Transformer, type 130 
Fitted with:— 

Condenser 

Type 913 

Type 929 

Resistance 
Type 875 
Type 993 

or, as alternative 

Transformer 

Type 130 

and 
Type 366 
Fitted unth:— 

Condenser 
Type 913 
Type 929 

Resistance 
Type 875 
Type 993 

Transformer, type 131 
Fitted with:— 

Condenser 
Type 903 
Type 914 
Type 929 

Transformer, type 132 


Pitted with:— 
Condenser 
Type 905 


or 
Type 2202 
Resistance 
Type 991 
Type 992 
Type 1,008 | 
Transformer, type 133 


Qty. 


no bmi ape tt ~] oH = oo — 


he eo ee ee Deh eth evn 


nt oe Ne 


ee SS — 


Peet eh fee, fee 


_— RS — 


Ref.'in fig. 3 


Ry 
Rie Raz, Rg, Regs, Rs, 


47 

Ry, 

Rye. Rg, Rep, Rg, Rg, 
a6 

Ry, Ros, Rae, Rgp, Rg, 


37> Rug 


61 , 
Ry, Ryo, Ry, Rig 


47 


1 Res Roo 

R, 
Res 

71 
Sk, 
B94, Se 
MS 
Ss 
Ss 
FSzt, FSer 
FSyt FSyr 
FSxri, FSur 
FSet, FSwr 
Cy, or Cy 
Cas, Cag OF Cy, Cos 
R;, or R,, 
Regs Or Ray 
Cy: 
Cas Cre 
Rg, 
Rg; 
or 
Cy01 

90 

2a 
Cre 
Rey 
Regs 
Rey Rg; 


Remarks 


27,000 ohms 
27,000 ohms 


30,000 ohms 
56,000 ohms 


22,000 ohms 


1,200 ohms 
1,500 ohms 


‘22,000 ohms 


3,300 ohms 


270 ohms 
200 ohms 
150,000 chms 
Loop socket 


S.P. c/o, Het.; speed, filter 
5 wafer, 5 position 

D.P. c/o. meter deflection 
S.P, D.T, aural sense 
Oscillator wafer 

Anode wafer 

Aerial wafer 

Loop aerial wafer 

LF. 


2 pe F 
300 wu F 


2,200 ohms 
100,000 ohms 


As above 


2 pu F 
300 wu F 


2,200 ohms 


' 100,000 ohms 


3rd I.F. coil assembly 


600 uu F 

4 pu F 

300 wyF 

30 c/s. transformer 
assembly 


0-04 uF 


6,800 ohms 
560,000 ohms 
56,000 ohms 


Ref. No. Nomenclature Qty. Ref. in fig. 3 Remarks 


| Receivers, types R.1155, R.LI55A 
and R.1155B (contd.} 


Accessories 

10D/315 ‘Case, transit l 
Valve 

10E/277 Type V.R.99 S | Mas Mes My 
10E/278 Type V.R.100. a tM. Ws. Me 
10E/280 Type V.R.101 2 | Vey 
10E/279 Type V.R.102 1 ; 
10E/305 Type V.1.103 lL | Vis 
100/2 Indicator, visual, type 1 2 


A complete instaliation schedule is included in Sect, 1, Chap. 7 of this AIR PUBLICATION 


This leaf issued with A.L. No. 60 A.P.1186; Vol. L, Sect. 3, Chap. 6 
March, 1944 


APPENDIX 3. 


RECEIVERS, Types 8.11560, D, E, F, L, M, and N 


1. The above-mentioned receivers are all variants of the basic R.1155 series, The receivers 
R.1155C and L have certain circuit modifications which wil] pe promulgated in due course. The 
remaining receivers, with the exception of R.1155M, differ from the basic type only so far as the 
casing material is concerned. 


2. The following list of receivers, stores reference numbers and basic types from which developed, 
is supplied for reference :— 







































Receiver Stores Ref. Baste Comments 
type No. type 

R.1155C | 10D/1105 | R.1155B | Modified for H.F.D/F. Primarily intended for Coastal Command: 

R,1155D 10D/1331 R.1155 Steel case. 

R.L155E 10D/1332 R.1155A Steel case, 

R,1155F 10D/1333 R,1155B Steel case. | 

KR bisoL 10D/1477 R.1155B 75-200 Ke/s range replaced by 1-5-3-3 Mc/s range for A.S.R. 

: launches, Aluminium case. 

R.1155M | 10D/1597 | R.1155A | Forusein ground schools only. These are R.1155A receivers which, 
: for certain reasons, have been rejected as unfit for other use. 

R.11L55N 10D/1687 R.1155L Steel case. With modified extended ranges for A.S.R, launches 

as in R.1155L. 
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SECTION 3, CHAPTER 7 


BLIND APPROACH RECEIVERS, R.1124A AND R.1125A 
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Receiving equipment . es a oe “8 ee a ee 


General description— 
Visual indicator 
Receiver R.1124A 
Receiver R.I125A 
Control unit — 
Power unit ie sc 
Aerial for receiver R. L124A es 
Aeria] for receiver R.1125A .. 
Junction box and cables 


Constructional dctails-— 
Visual indicator 
Receiver R,1I24A 
Receiver R,1125A 
Control unit 
Power unit es ae 
Aerial for receiver R. 1124A 23 
Acrial for receiver R.I12Z5A .. 
Junction box .. 


Remote control— 
General. . 
Driving assembly 
Driven assembly 
Adjustments 


Valves 
Installation .. 


Adjustments and ee 
General. . 
Alignment of receiver R.1124A i : 
Alignment of receiver R.1125A and dipote a aerial 
Flight testing . : 5% 


Precautions and Be 
Nomenclature of parts 


List of Illustrations 


Fields of main, innerand outer beacons .. 
Switching of reflectors 

Marker and course signals. . 

Visual indicator. circuit 
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Receiver R.1124A—theoretical circuit diagram 
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List of Iustrations—continued 


Receiver R.1125A—theoretical circuit diagram - ws - 
Control unit—-theoretical circuit diagram as oni ne o 
Ghde and course—skeleton circuit ee ‘5 as ss , 
Power unit—theoretical circuit diagram aus 4 “se =i o* 


Installation diagram 

Junction box and cable colour code 

Visual indicator, front view 

Visual indicator, back view 

Receiver R. 1124A, exterior view aw 

Receiver R.1124A, removed from housing ‘a 

Receiver R.1124A, underside view ‘ 

Receiver R.1124A, bench wiring a 

Receiver R.1125A, exterior view . 

Receiver R.1125A, interior view . 

Receiver R.1125A, bench wiring diagram 

Control unit, front view 

Control unit, interior view , 

Contro} unit—bench wiring diagram 

Power unit, exterior view s% “5m BY i 
Power unit, interior view, upper compartment i a “ uns 
Power unit, bench wiring diagram 

Power unit, interior view, lower compartment “s - - - 
Aerial for receiver R.1124A sig pi : 3 sa sc ese 
Aerial for receiver R.1125A 

Dipole junction box, interior view ; si is ‘i its 
Junction box sete es a“ = :3 os ee pute 
Remote control assembly . 

Junction box, type 9. theoretical circuit diagram 
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SECTION 3, CHAPTER 7 


BLIND APPROACH RECEIVERS, R.1124A AND R.1125A 


| INTRODUCTION 

General 

I. The blind approach receiving equipment is designed for installation in aeroplanes to 
enable the pilot, in conditions of poor visibility, to take up the correct approach track to an 
aerodrome fitted with the blind approach beacon, and to maintain this course until the moment 
of landing. In addition to course indication, provision is made for the reception of marker 
beacon signals indicatmg the distance of the aeroplane from the aerodrome boundary at two 
particularinstants during the approach. A full description of the methods of using blind approach 
appaiatus is given in A.P, 1751, Blind Approach, Pilot’s Handbook. 


Nature of received signals 


2. The transmission system of the blind approach beacon will be dealt with in Section 1, 
Chapter 9 of this Air Publication, but before dealing with the receiving apparatus it is necessary 
to appreciate the nature of the signals to be received. 


3. The transmitting apparatus comprises three entirely independent radiators, viz. (i) the 
outer marker beacon, (ii) the inner marker beacon and (iii) the main beacon. Both marker 
beacons are situated on the approach track, the inner marker beacon near the edge of the 
Janding run-way and the outer marker beacon about 2 to 3 miles outside the run-way on the 
approach side. The radiation from these beacons is horizontally polarized and is chiefly con- 
centrated in the upward direction. The same radio frequency {38 Mc/s) is radiated by each, 
the radiation of the outer is modulated to a depth of about 90 per cent. at a frequency of 700 c/s, 
and that of the inner to the same depth but at a frequency of 1,700 c/s. Fig. 1 shows the fields 
to be detected in pictorial form. 


4, The main beacon is situated outside the inner edge of the run-way. The aerial systein — 
consists of a vertical dipole. energized by the main transmitter and two reflector dipoles 
placed one on each side of the energized dipole as shown pictorially in fig 2. A relay-operated 
switch is located at the mid-point of each reflector. The two relays are operated by the keying 
system in such a manner that when the circuit of one reflector is completed the other is open, 
tendering them operative alternately. The polar diagram of the main beacon therefore oscillates 
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to the right and left of the approach track, as shown in fig 3. The duration of the successive 
switching impulses is such that an aeroplane to the left of the approach track receives a succession 
of increments of field strength, having a duration of 4 sec., separated by intervals of § sec. 
while an aeroplane to the right of the approach track receives a succession of increments of field 
strength having a duration of } sec., separated by intervals of } sec. These increments of field 
strength are superimposed upon a “ steady ’”’ field strength, which depends upon the distance 
from the transmitter, the height and other factors. Along the carrect course, however, the 
field strength is unchanged by switching from one reflector to the other. 
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Fic, 3. Marker and Course Signals 


5. The radiation from the main transmitter is modulated at a frequency of 1,150 c/s. After 
rectification, the aural signal received in an aeroplane flying on the correct approach track is an 
unbroken note of 1,150 c/s. If to the left of the track, modulated dots of 4 sec. duration, and if 
to the right, modulated dashes of { sec. duration, are received (see figs 2 and 3). In addition to 
aural indications, visual indications are given by the course meter. 


Receiving equipment 

6. The receiving equipment is designed to operate from a 12-volt battery, the power 
consumption being approximately 85 watts. The weight of the complete equipment, with the 
exception of the battery, is 80 lb. Dimensions and weights of individual components will be 
given in the paragraphs dealing with the constructional detazls. 


7. The equipment consists of several units, namely :— 


{i} The main beacon receiver, type R.1124 or R.1i24A. These differ only in the 
constructional details of certain connecting cable joints (see para. 92). Type R.1124 was 
an early version, and the screw connections for the Breeze plugs and sockets had an 
American thread. Subsequent models, designated. R.1124A, were provided with cable 
connections that had an English thread. Both are 6-valve superheterodyne receivers 
operating in the band 30-5 to 40:4 Mc/s. 


(ii) The marker beacon receiver, type R.1125 or R.1125A. These receivers are again 
electrically identical but differ in construction as explained in sub-para. (i) above. Both 
employ a two-valve circuit consisting of a detector with regenerative amplification 
followed by an A/F amplifying stage. 

(iii) The power supply unit, which contains a dual purpose rotary transformer for 
L.T. and H.T. supplies to the main and marker beacon receivers, together with certain 
filter systems. <A relay for remote switching control is also incorporated. 


(iv) The control unit, which provides for the operation of the equipment, switching 
on, selecting the correct frequency, volume adjustment, etc. 


(v) The main junction box, in which the leads from various units are interconnected. 
This facilitates the rapid and easy removal of any of the other units for test or replacement. 
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(vi) The visual indicator, which is a small instrument designed for dashboard 
mounting. It gives course indications by means of a pointer, while two neon lamps 
show when the inner and outer marker beacons respectively are being flown over. A 
glide path indicator is also incorporated in this instrument (see para. 9). 

(vii) The remote control cable mechanism, which is fitted in order that the frequency 
of the main beacon receiver may be selected by the pilot. 

(viii) The vertical aerial (and loading coil, if fitted), which supplies the main beacon 
receiver with its R/F input, via a special co-axial feeder. 

(ix) The horizontal dipole aerial, which supplies the marker beacon receiver with 
its R/F input, via a special type of feeder. 

_ (x) The interconnecting cables, which are enclosed in Breeze metallic screening 
hose and are fitted with special types of plug, which engage with sockets on the various 
instruments. 


GENERAL DESCRIPTION 
Visual indicator 

_ 8. Before dealing with the action of the main beacon receiver, the visual indicator will be 
briefly described. This is an assembly of two moving coil micro-ammeters, one of which is the 
course meter and the other the glide path meter. The movement of the former is in the 
horizontal and that of the latter in the vertical plane. The scale of the course meter 1s marked 
L and R for left and right respectively ; these letters indicate the direction of turn to bring the 
aeroplane on to the correct track. The scale of the glide path indicator is arbitrarily marked. 
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In addition to the two meters, two neon lamps are incorporated. These are operated by the 
marker beacon receiver through two A/F filters tuned respectively to 700 c/s and 1,700 c/s. The 
flashing of each neon lamp is an indication that the corresponding marker beacon is being flown 
Over. 


9. The action of the glide path meter is that of an ordinary D.C. micro-ammeter. It is 
operated by the D.C. space current of the detector valve of the main beacon receiver. This 
current is (very nearly) directly proportional to the R/F input to the valve. Thus the glide 
path meter may be regarded simply as a field strength meter graduated in arbitrary units. 


10. The action of the course meter is somewhat different. The coil is wound on a inetal 
former, but the fixed iron core, instead of being cylindrical as in ordinary moving coil micro- 
ammeters, consists of a comparatively narrow bar (see Fig. 4). This has the effect of concen- 
trating the magnetic field into the middle of the gap between the pole pieces as shown. 


11. If a short sharp impulse of current passes through the coil, when the latter is in its 
normal position and the pointer is reading zero, the coil is deflected to right or Jeft according to 
the direction of this impulse. As soon as the coil starts to swing, however, it moves into a 
considerably weaker field. Two effects are then of importance :—(i) since the metal former is 
also moving in only a weak field, the currents induced in it are of small magnitude and the 
movement is practically undamped. Even a very small impulse of current may therefore cause 
a large deflection ; (ii) while the coil is moving through the weak field, a second short pulse of 
current in the opposite direction will have only a small tendency to cause the coil to deflect in 
the opposite direction, compared with the effect of the first pulse, which occurred when the coil 
was situated in a strong field. 


12. If a current wave of the form shown in fig. 5 (L. or M.) is applied to the meter, the first 
impulse will cause the coil to be deflected to the left or right. The second impulse tends to cause 
the coils to be deflected in the opposite direction but actually has little or no effect because it 
occurs at a time when the coil is moving through only a weak field. Thus the effect of the 
whole wave is to cause the coil to deflect to the left or night, and to return to its normal position 
under the control of the spiral springs. As the coil returns to the normal position it re-enters the 
concentrated portion of the field, and the movement becomes heavily damped owing to the 
current induced in the coil former, and is practically dead beat in coming to rest. 


Receiver R.1124A 


13. The receiver R.1124A employs six valves of the indirectly-heated type, arranged in 
assuperheterodyne circuit (shown in fig. 6) and comprises a pre-selector R/F amplifier V,, a | 
frequency changer V,, two intermediate-frequency amplifiers V, and V,, an anode-bend second 
detector V; and an output valve V, which operates the course meter only. 


14. The main beacon signals are received on a vertical aerial which is connected to the 
receiver by a co-axial cable transmission line terminating in a plug which engages a socket on 
the receiver. 


15. The “live ’’ member of the socket 1s connected to the inductance L, by means of a 
tap by which the input impedance is approximately matched to the line impedance. The 
control grid of the R/F amplifier valve V, is connected to the input circuit via the condenser C, 
and through leak resistance R, to the grid bias control line. A condenser C, is connected between 
the latter and earth. The inductance L, is tuned to any one of six pre-determined frequencies 
by the pre-set variable condensers CT, to CTs. 


16. The anode circuit of the valve V, is coupled to the fourth grid of the frequency changer 
valve V, by the tuned radio-frequency transformer L,. The primary winding 1s tuned fo the 
signal frequency by one of the pre-set condensers CT, to CT,,, and the secondarv winding by 
one of the pre-set condensers CT,, to CT,,. The whole arrangement therefore constitutes a 
radio-frequency band-pass filter (see Signal Manual, Part II, A.P.1093, Chapter XIJ). 
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17. The frequency changer valve V, isa heptode. An oscillatory circuit consisting of an 
inductance Lz, condenser C,,, and one of the pre-set condensers CT,, to CTy,4, 1s connected 
between the first grid (oscillator control) and second grid (oscillator anode), the H.T. feed being 
taken through the de-coupling resistance R, with its associated condenser C, to the centre 
point of the coil so that the circuit functions as a Hartley oscillator. Automatic control grid 
bias is provided by the resistance R, aud by-pass condenser C,. The oscillator grid bias is of 
the ‘‘ leaky ’’ type and is provided by the resistance R, and condenser Cg. 


18. The frequency-changing process is briefly described in Signal Manual, Part II. 
A.P.1093, Chapter XI. The anode current of the heptode contains, among others, an oscillatory 
component at the designed intermediate frequency, which is approximately 7 Mc/s. This 
frequency is amplified by the two succeeding stages, the first consisting of the tuned R/F trans- 
former L, and valve V,, and the second consisting of the tuned R/F transformer L; and 
valve V,. 


19. Valves V, and V, are R/F pentodes. The cathode of each ts earthed, and grid bias is 
derived from the grid bias control line vta de-coupling resistances R,, and Ry, and the respective 
secondary windings of the R/F transformers Ly and L;. De-coupling condensers Cy) and Cy, 
are associated with the de-coupling resistances. The output of the intermediate frequency stages 
is applied to the control grid circuit of the second detector valve V, via a tuned R/F trans- 
former Lg. : 


20. The usual de-coupling resistances R;, Rg and R,, and condensers C3, Cg and C,, are 
associated with the screens of valves V,, V, and V,. The anodes of valves V,, Vo, Vg and V, 
are de-coupled by resistances R,, R,, Ry. and Ry, and associated condensers C44-Co,, Cy, Coe 
and C,, respectively. The anode and screen H.T. supplies are shunted by reservoir condensers 
Cy) and C,, respectively. The H.T.—line is connected through condenser C,,-+C,, to earth. 


21. The three intermediate frequency transformers I.,, L, and L, are tuned by means 
of pre-set condensers mounted in the transformers themselves. They are correctly adjusted 
during manufacture and should not be interfered with. If their setting 1s disturbed, it is a 
matter of considerable difficulty to re-align the intermediate frequency stages, even if proper 
equipment is available. | 


22. The valve V, is a radio-frequency pentode, operated as a lower-anode-bend detector. 
The grid bias voltage is derived from the control unit via de-coupling resistance R,, and 
condenser C,;, but not from the common grid bias line supplying valves V,, V, and Vy. Part 
of the mean space current of this valve is used to operate the glide path meter. 


23. The A/F transformer T,, the secondary of which is shunted by resistance Ry, and 
condenser C.,, feeds part of the output of the valve V, to the output valve of the marker beacon 
receiver, and thence to the telephone receivers. A small portion of the A/F output current, 
however, flows in the path Cy,, Ree, Ray, Ry», which is in parallel with the primary winding of 
the transformer T,. A metal rectifier W, is shunted across a portion of this circuit In order 
to provide an automatic gain control voltage for the valves V,, Vg and V,, and also to produce 
a waveforni suitable for operating the course meter. : | 


24. Before describing the remainder of the circuit it is necessary to appreciate the nature 
of the signal received under various conditions. When the aeroplane is flying on the correct 
track the signal is a steady carrier, modulated at 1,150 c/s. The detector valve V, rectifies 
this and its anode current may be resolved into three components, viz.: {i) a radio-frequency 
component which is by-passed by the condenser C,,, and need. not be considered further ; 
(ii) a steady D.C. component which is above the no-signal value; (iii) an A/F component of 
1,150 c/s; the greater part of this component passes through the primary winding of the output 
transformer T,, setting up a secondary voltage which is passed to the telephones via the A/F 
stage of the marker beacon receiver. A portion of the A/F component flows in the path Cog, 
Roo, Ry, Rep, a metal rectifier W, being connected in shunt with R., and R,,. This rectifier 
suppresses one-half of the voltage wave across these resistances so that a uni-directional 
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pulsating P.D. is set up across the resistance R.»., with the polarity indicated in fig. 9 by the 
conventional signs. This pulsating P.D. is applied between the cathode line (via resistance R, in 
the control unit} and the automatic gain control line. The resistance R,,, the metal rectifier 
W., and the condensers C,, and C,, are inserted in order to provide a time delay circuit and 
smooth out the 1,150 c/s pulsations, and by this means a steady bias voltage is applied to the 
grids of valves V,, V, and V,. A third rectifier W, connected between the A.G.C. line and 
the junction of resistances R,, and Rog. ensures a low resistance path for grid current from 
valves V,, V,; and V, back to the negative bias line without affecting the time constant of 
the control circuit. A medium impedance triode valve V, is employed in the output stage, 
which functions as a D.C. amplifier for the course meter only. Automatic grid bias for this 
valve is provided by R,, and Cup. 


25. Referring to fig. 5, when the aeroplane is to the left or right of the correct track, the 
received signal is chopped into short intervals of alternately strong and weak carrier, as shown 
in Aor B. After rectification by the valve V,, the anode current of the latter contains a R/F 
component by-passed by condenser C.,, and an A/F component super-imposed upon the D.C. 
component (C and D). This waveform may again be resolved into an A/F component (E or F) 
{which is applied to the telephones via the marker beacon receiver) a rectangular wave (G or H) 
and an average steady value. Owing to the presence of the components R.,, We, Cy5, Cpe. only 
the latter is applied to the A.G.C. line. The presence of the capacitance C,,4-C,, prevents 
any direct current from flowing 1n the filter circuit C,,, C,>, Reg, Ros, Cog The waveform reaching 
the grid of the output valve V, is, therefore, as shown in'G or H. This grid receives a negative 
bias from the cathode resistance R,, which is associated with a by-pass condenser Cog. The 
anode current of this valve will therefore vary in the manner shown in J or K. This current 
flows in the primary winding of the output transformer T, and will set up a secondary E.M.F. 
proportional to the rate of change of the primary current. The latter quantity is plotted in 
Land M. The secondary current will be proportional to this and will therefore possess the same 
waveform, so that diagram L or M may therefore be taken to represent the current which flows 
in the moving coil of the course meter. The diagrams N and P show the movements of the 
course meter pointer which kicks with the first pulse received. The effect of the return pulse 
is almost suppressed by the non-linear friction characteristic and non-linear field of the meter, 
as explained in paras. 10 to 12. It will now be appreciated that when the aeroplane is to the left 
of the track the pointer will move from zero to the right and back to zero, while when on the 
right of the track, it will move from zero to the left and back to zero, repeating this movement 
synchronously with the frequency of the keying rhythm, vz. once per second. The pre-set 
potentiometer R,, controls the amount of signal passed to the course meter. 


Receiver R.L25A 

26. A theoretical circuit diagram of this receiver is given in fig. 7. It consists of a simple 
cumulative-grid detector with anode voltage controlled Reinartz reaction, followed by an 
A/F output stage which feeds the receiving telephones and also the inner and outer marker 
beacon neon lamps in the visual indicator. Both marker beacons operate on a frequency of 
38 Mc/s, the outer being modulated at 700 c/s and broken into dashes, while the inner is 
modulated at 1,700 c/s and broken into dots. These signals are received on a horizontal dipole 
aerial AE fitted on the aeroplane and are fed to the receiver via a junction box and a screened 
cable with two inner conductors. At the receiver, the output from the cable is coupled to the 
tuned input circuit of the detector valve V, by means of the balanced primary winding of the 
R/F transformer Lg. 


27. The input circuit is tuned to the marker beacon frequency by the pre-set condenser C,. 
The circuit 1s connected to the grid of the valve via the condenser C, and leak resistance R,, 
the required reactive feedback from the resistance R, in the anode circuit being via the con- 
denser C,. The resistance R, is the principal anode load, the A/F voltages set up across this 
component being applied to the grid of the succeeding valve V, vta the condenser C, and the 
primary winding of the auto-transformer T,. Reaction is controlled by the potentiometer R, 
which varies the H.T. supply voltage to the detector valve. 
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28, The A/F output from the detector valve of the-main beacon receiver is also fed to 
the primary of the auto-transformer T, through the resistance Rj. 


29. The output valve V, is a pentode, its auxiliary grid being maintained at a mean steady 
potential slightly below that of the anode by the feed resistance R,), with which a R/f by-pass 
condenser C,, 1s associated. The valve derives its A/I input voltage from the secondary winding 
of the auto-transformer T,. Automatic grid bias is applied by the resistance R, shunted by the 
A/F by-pass condenser C,. 


30. The anode circuit includes the primary winding of the output transformer T,. This 
transformer has three secondary windings. The middle one supplies the telephone receivers, 
The otber two supply the neon lamps of the visual indicator, the upper, vza the A/F filter L,—Cg, 
tuned to 700 c/s, for the outer marker and the lower, via the A/F filter L,—C,, tuned to 1,700 c/s, 
for the inner marker. Two pre-set potentiometers R, and R, associated with by-pass condensers 
C, and C, respectively, provide an adjustable priming voltage for the neon lamps. 


31. The receiver is fitted with two sockets, one for the engagement of the screened trans- 
mission line to the plug of the aerial circuit, and the other for the Breeze interconnecting cable plug. 


Control unit 
32. A theoretical circuit diagram of the control unit is given in fig. 8. The controls are as 
follows :— 
(i) The ON-OFF switch. This is the switch 5, on the theoretical circuit diagram 
it controls the battery current through the starter relay REL, in the power unit. 


(ii) The frequency selector switch. This operates a bowden cable mechanism and 
remotely controls the switches $,, 52, Ss, 54, Ss (fig. 6), in the main beacon receiver, so 
selecting the desired frequency. 


(iii) The ‘‘ service ’’ switch. This has two positions, engraved COURSE and GLIDE 
respectively ; it controls the grid bias circuits of the main beacon receiver. When this 
switch is in the COURSE position, the grids of the valves V,, V, and Vy receive an 
automatic gain control voltage from the rectifier W, (fig. 6) as explained in para. 25. 
When in the GLIDE position, the automatic gain control line is short circuited and the 
grid bias of the valves V,, V, and V, is controlled by means of a potentiometer, 


(iv) The manual gain control. This is the potentiometer just referred to, and is 
denoted by R, on the theoretical circuit diagram. 


(v) The volume control. This is a potentiometer (R,, fig. 8} connected directly 
across the receiving telephones for the adjustment of the general signal level. 


33. Referring to fig. 8, the service switch operates the three switches S,, S$, and S,, the two 
former being ganged. Terminal C, which is connected to the moving members of both, 
is connected externally to the junction of the resistances R,, and Rog in the main beacon receiver. 
In the COURSE position $, is open and S, 1s at A, so that this junction is connected to the 
junction between R, and Rg. 


34. The resistances Rg, Ry and R, are in series between the cathode and the H.T.— line, 
so that the initial bias (7.e. irrespective of that due to rectification of the A/F signal by W)) is 
that due to the volts drop across Rg. 


35, When the service switch is in the GLIDE position, switch S, is closed and S, is at B. 
The junction of R,, and R,. in the main receiver is then connected to the tapping point on the 
potentiometer R,, giving manual control of the amplifier gain, while the A.G.C. line is short 
circuited. Fig. 9 is a skeleton circuit diagram showing the interconnection between the main 
receiver, visual indicator and control unit with the alternative positions of the service switch. 
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36. The switch S, is independent of the switches S, and 5, although operated simultaneously. 
In effect, it varies the resistance of the path between the cathode of V; and negative H.T. and 
so diverts a larger or smaller amount of the space current of this valve from the moving coil 
of the glide path meter. The latter is also permanently shunted by the resistance R, in the 
control unit. 


Power unit 


37. A theoretical circuit diagram of the power unit Is given in fiz. 10. The principal com- 
ponent is a rotary transformer of the permanent magnet fteld type, which is driven from the 
12-volt general service accumulator of the aeroplane. This rotary transformer provides both 
the L.T. (heater) supply and the H.T. supply for the receivers R.1124A and R.1125A. 


38. The 12-volt supply is connected, through the main junction box to the motor com- 
mutator of the machine, wa one pair of contacts on the relay REL,. The winding of the relay 
is also energized from the general service accumulator, through the switch S, on the control 
unit. By this means, the supply cables, which carry a heavy current, are kept as short as 
possible and the distance between the control unit and the remainder of the equipment does 
not affect the terminal P.D. at the motor terminals. Except as stated above, the accumulator 
is not connected to the blind approach equipment. 


39, On closing the switch 5, in the control unit, the lower contacts of the starter relay close 
the circuit through the motor armature winding, a R/F choke L, being connected in series in 
the positive lead and a similar choke L, in the negative lead. Two condensers C, and C, are 
connected in series across the motor brushes, the mid-point being earthed. The assembly 
L,—C., L,—C, forms a filter which prevents interference with the R/F portion of the equipment. 


40. The H.T. armature winding is connected to the main junction box through a R/F 
filter system consisting of the condensers C,, C,, the R/F chokes L,, Ly, and the condensers 
C,,C,, each pair of condensers being connected in series and the mid-point earthed. A fuse F, 
is fitted in the positive H.T. lead. The H.T. circuit is completed by the relay REL,, when the 
winding is energized by the closure of the switch S, in the control unit. The anode supplies are 
fed to the respective receivers via the iron-core choke Ly, a condenser C, being connected from 
the out-gomg H.T. supply lead to earth. The screen voltages for the receiver R.1124A, and the 
detector anode voltage for the receiver R.1125A are fed via the resistances R, and R,. The 
neon lamp N, functions as a voltage stabilizer. 


41, The negative brush of the L.T. armature is connected to the main junction box vza the 
R/F choke L, a condenser C, being connected between the L.T.—brush and earth. It should 
be noted that the L.T. + brush is connected directly to earth. A condenser C, is connected 
between the out-going L.T. — lead and earth. The condensers and choke enumerated form a 
R/F filter. 


Aerial for receiver R.1124A 

42. This is a short retractable vertical aerial for reception of the main beacon signals. It 
is connected to receiver R.1124A by a flexible co-axial feeder. If the feeder has to exceed 20 ft. 
in Iength a small loading coil is connected between the aerial and the feeder in order to provide 
better matching of the aerial and imine impedances, 


Aerial for receiver R.1125A 


43. This is a dipole aerial mounted horizontally on the aeroplane for reception of the 
honzontally-polarized signals from the marker beacon transmitters. It is connected to receiver 
R.1125A by a screened feeder with two inner conductors. To imatch the aerial and feeder 
impedances, a tuned circuit, housed in the junction box for the screened feeder, is connected 
between the dipole elements, The feeder is tapped to two points on the inductance symmetrically 
disposed about the centre. 
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Junction box and cables 


44, The power supply connections for the receivers, and the various interconnections 
between the units of the equipment are made through a junction box. These connections are 
shown in fig. 11. The junction box has six Breeze sockets with which are engaged the Breeze 
interconnecting cables from the visual indicator, receiver R.1124A, power unit, receiver R.1125A, 
control unit and 12-volt battery respectively. The cable colour code, terminal designations 
and internal junction box connections are indicated in fig. 12. 


CONSTRUCTIONAL DETAILS 
Visual indicator 


45. Front and back views of the visual indicator are shown in figs. 13 and 14 respectively. 
Referring to fig. 13, (1) is the course meter and (2) its white indicating line which moves 
horizontally towards the marks R (right) or L (left) if the aeroplane is not on the correct approach 
track. The glide path meter (3) has an uncalibrated vertical scale (4). 








Fic, 13. Visual indicator, front view. 


46. Two neon signal lamps are visible through the windows (5), (6) marked O fouter) and 
I (inner) respectively. The first flashes while the outer marker beacon is being crossed, and 
the second while the inner marker beacon is being crossed. The scales and the designations 
L, R, O, I are self-luminous. 
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Fic. 14. Visual indicator, back view. 
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Fic. 15 Receiver R.1]24A, exterior view. 
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47, At the rear of the instrument, illustrated tn fig. 14, are the neon lampholders (1) and (2), 
which may be withdrawn by pushing aside a locking spring (4) and pulling the holder in an 
axial direction, A six-way screened socket (3) 1s provided for the plug on the cable from the 
junction box. This plug is normally a special mght-angle plug fitting supphed with the 
installation cabling, but in certain installations a straight-through plug fitting is supphed. 
Extra internal lighting is provided for by a removable 12-volt, 3-watt lamp which is connected 
to the terminals (5) and (6), These may be wired to the dashboard lighting svstem of the 
aeroplane, if required. 


Receiver R.1124A 


48. Fig. 15 shows an exterior view of receiver R.1124A. The components of the receiver 
are carried by the cover plate (1) on the right which is clamped by screws (2) over the end of 
a cast aluminium box (3). A rubber gasket is interposed between the box and the cover plate. 
The box (3) is provided with eight tapped bosses, two of which (4) are shown, and four anti- 
vibration fixing plates for attachment thereto, two of which (8) are shown. An extension (5) 
on the left, houses the sockets (6) for the co-axial aerial cable connection and is provided with 
a removable inspection cover (7). A further removable cover (9) on the front face gives access 
to the frequency setting trimming condensers. 
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Fic. 16, Receiver K.1124A, removed from housing. 
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49. A general view of the receiver, removed from its housing, is given in fig. 16. On the 
right will be seen the supporting cover plate (1) which bears an extension (2) provided with a 
removable inspection cover (3). The extension houses the power cable socket (4) and the driven 
assembly of the remote control system. 


50. The receiver chassis is divided into two compartments by a platform on the upper side 
of which are mounted the screened inductances L,, Le, Ly, Ls, Lg, the output transformer T,, 
and the valves V, to Vz. The valve screening boxes are retained im position by a bar (5) held 
down by springs engaging hooks on the valve platform. ‘The valves are prevented from leaving 
their holders by spring-pressed pads in the lids of the screening boxes. 


51. The adjusting screws of trimming condensers CT, to CT,, are visible through holes 
in a removable portion (6) of the front wall of the chassis. A hole in the main front wall gives 
access to the adjusting screw (7) of the course meter amplitude adjusting potentiometer (Rg, 
fig. 6). A special trimming tool (13, fig. 19) is provided for trimming this receiver and receiver 
R.1125. 

52. An underside view of the receiver is given in fig. 17 and a bench wiring diagram in 
fig. 18. In fig. 17 some of the frequency setting trimming condensers will be seen behind a 
sub-panel (1). Carried in front of this panel is the oscillator coil and the switch assembly 
comprising the switches S, to S, arranged for ganged contro] by the shaft (2) leading to the 
remote control mechanism. A flexible spring coupling (3) is interposed between the shaft (2) 
and the switch-operating shaft. An earthed screen (4) is located between switches 5, and 5,. 
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Tic. 17. Receiver R.1I2Z4A underside view. 
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53. Behind the shaft (2) are the potentiometcr Ry associated with the course meter, the 
output transformer T,, and a condenser pack (6) containing condensers C,,to Cy,. The underside 
of the valve holders may be seen behind the hinged component board (5) which is shown swung 
down from its normal position in which it forms part of one wall of the receiver. The board (5) 
carries most of the smaller components, which are arranged in two rows. Referring to the 
upper row, on the left-hand side may be seen five moulded mica condensers Cy, C3, C4, Cs, Cy 
and C,, each of which has a capacitance of 0-002 F. In the centre may be observed the eight 
tubular paper condensers Cy, Cy9, C1, Cyo, Cig, Cog, Cyq and C,, each of which has a capacitance 
of O-I“ F. Immediately to the right of these may be seen the two Westectors W, and W,, 
and the 10,000-ohm resistance R,,. Five tubular paper condensers are mounted on the right-hand 
side of the upper row. The condenser C,, has a capacitance of 0-Olp F and Cy,, C,2, Cog and 
C39 have a capacitance of 0-1“ F each. The lower row comprises eighteen resistances, which 
are divided into two sections by the Westector W,. The left-hand section consists of Rg, 
1,000 ohms; .R,, 300 ohms; R,., 2,000 ohms; Rg, 10,000 ohms; Rg, 1,000 ohms; R,yg, 
10,000 ohms; R,,, 1,000 ohms; Rj», 1,000 ohms and R,,, 10,000 ohms. The right-hand section 
comprises R,,, 1,000 ohms; R,,;, 2,000 ohms; R,3, 5 megohms; Ko», 500,000 ohms; Ra), 
10,000 ohms; R,, 1,000 ohms; R,,, 1 megohm, and R,,, 1,000 ohms. 


54. The aerial connection and the earth connection for the instrument are made auto- 
matically when the receiver chassis is placed in the outer box. This is accomplished by the 
provision in the outer box of two internally-projecting pins which fit into corresponding sockets 
in the receiver chassis. The earth pin is made of sufficient strength to give mechanical alignment 
and support as well as electrical contact. 


Receiver R.1125A 


95. Fig. 19 is a view of the exterior of receiver R.1125A with the special trimming tool (13) 
beside it. It consists of a split cast aluminium case having a deep portion (1), in which is mounted 
the receiver equipment, and a lid (2}. The two parts are clamped together bv screws (3) and (4), 
a rubber gasket being interposed. The lid contains four screws (5), (6), (7), (8), the first of which 





Fj¢. 19. Receiver R.1125A, exterior view 


SECTION 3, CHAPTER 7 


is shown removed. These screws permit access to the pre-set controls of the receiver which are 
operated by an insulated screwdriver (13). It is essential that the controls be adjusted with 
the lid in position. 


56. Tapped suspension bosses (9) and (10) are provided on both sides of the case, the two on 
the rear side not being visible. The case also carries a special two-wav socket (12) for the inter- 
connection cable plug. 


57. A view of the interior with the valves removed is shown in fig. 20 and a bench wiring 
diagram in fig. 21. In fig. 20 may be seen the valve helders V, and V, mounted on right-angle 
brackets (1) attached to the base. Each of these brackets is fitted with a spring-retaining 
harness (2} which holds the valves in position. Qn the right adjacent to the dipole feeder entry 
(3) and interconnection cable entry (4) is the grid inductance L, and its pre-set trimmer C,. 
Between the valve positions is a metal bridge carrying the pre-set reaction potentiometer R, 





Fic. 20. Receiver R.1125A, interior view. 


and the pre-set potentiometers R,, R, for adjusting the polarizing voltage on the neon indicators. 
All these pre-set controls are accessible through holes in the lid. The intervalve coupling trans- 
formcr T, 1s seen in the upper left-hand corner and the marker beacon filter inductances L, 
and L, in the lower. 


58. The remaining resistances and condensers are arranged on sub-panels underneath 
the valve positions. The slip-on connections to the top caps of the valves will be seen supported 
by their connecting wires. These caps should be removed from the valves before attempting 
to remove the valve-retaming harness. 





A.f? HEE. Vol 1. Sec77von 3, CyarPrer 7 


ee 
7 tt pe) 
TK 


a 
@ OA. 


a an homes 
+ lan, on 
Ge I “© a8 i} 


Ce eee 





ZAR va 


RECEIVER R.1I25A, BENCH WIRING DIAGRAM 


FIG. 2. 


iM BS.5/43, 


2459. 4.250. Gp 355 


S053. 


PIGS4 
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Control unit 


59. Fig. 22 shows a front view of the control unit from which the whole equipment is 
controlled by the pilot. All the apparatus in the unit is mounted on the detachable cover {1) 
which is secured to the base-plate (2) by captive screws at the corners. The joint is sealed by 
a rubber gasket. In the centre is the ON-OFF switch (3), (5, of fig 8) also the telephone 
sockets (4). At the bottom are the selector (5) operating the frequency control switches in 





Fic, 22. Control unit, front view 


R.1124A through the remote control mechanism and the telephone volume control (6). At the 
top are the GLIDE-COURSE control (7) which operates the ganged two-way switches S,, Ss, 
S, (fig. 8) and the glide control (8) which operates the potentiometer R, in the same figure. 
The socket (10) for the interconnecting cable is attached to the bottom of the cover (1). 
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60. Fig. 23 shows an interior view of the unit and fig. 24 a bench wiring diagram. In 
fig. 23, at the top may be scen the switch assembly S,, S,, S, and the potentiometer R,. On 
the right is the switch S$, and also the driving gear of the remote control which can be removed 
by withdrawing four screws from the face of the unit after removing the handle of the selector 





Tic. 23. Control unit, interior view, 


(5, fig. 22). On the left are the telephone sockets (not visible) under the sub-panel (1) carrying: 
resistances R,, R;, Rg, R, and Rg, the alternative telephone terminals (2) and the volume control 
R,. The interior components are protected by a synthetic varnish paper board cover, which 
is not shown tn fig. 23. 
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CONTROL UNIT - BENCH WIRING DIAGRAM 


FIG.24. 
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Power unit 


61. A view of the exterior of the power unit is shown in fig. 25. A cast aluminium box (1) 
is provided with two covers; the top cover (2) is held down by captive screws (3) and the base 
cover (4) is secured in position by countersunk screws, Rubber gaskets of circular section 
seal the joints between the covers and the box. These covers not only protect the internal 
components, but also provide an electrical screen which shields the receivers from short wave 
radiation from the rotary transformer. The power cable connection (5) is attached to the end 
of the box. The main assembly may be easily detached from the wooden baseplate (6) by 
releasing the swing bolts (7). | 





Fyc, 25. Power unit, exterior view. 


62. An interior view of the upper compartment is shown in fig. 26 and a bench wiring diagram 
of the complete unit in fig. 27. The rotary transformer (2, fig. 26) is mounted on top of the box (1) 
on rubber cushioned supports (3). The machine is of the permanent magnet field type. The 
innermost 13-volt L.T. output winding is brought out to the commutator (4) on the extreme 
right. The next winding is the motoring winding designed to run on a nominal 11-volt input 
and is brought out to the commutator (5) on the extreme left. The outermost 200-volt H.T. 


output winding is brought out to the other right-hand commutator (6). The machine runs at a 
speed of 5,000 r.p.m. 


_ 63. Arranged round the rotary transformer are the R/F chokes L,, Ly, L,, Ls, and L¢, of 
which L,, L, and L, may be seen in the illustration. On the left are the starter relay REL, 
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lic, 28. Power unit, interior view, lower compartment. 
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and the neon voltage regulator N,. Behind N,, but not visible, are two fuse-holders one of 
which carries a spare fuse. The filter condensers C,, C5, Cy, C, and C, may be seen beneath the 
armature, 


64. An interior view of the lower compartment is shown in fig. 28. The H.T. smoothing 
choke L, and condenser C,, the R/F filter condensers C,, C, and C, and the H.T. feed resistances 
R, and R,, are housed in this compartment. The bases of the relay, fuse-holders, neon 
stabilizer and Breeze socket will also be seen in the figure. 


Aerial for receiver R.1124A 


65. The vertical retractable aerial for the main beacon signal is shown in fig. 29. It consists 
of a length of in. stainless steel tube (1). When fully extended the tube projects 32 in. above 
the skin of the aeroplane. The top end of the tube is fitted with a small closing cap which may 
be removed by withdrawing a countersunk screw at the top. At the lower end the tube is 
provided with a handle (2), The aerial is retracted by giving the handle a quarter-turn in the 





Fic, 29, Aerial for receiver R.1124A 


counter-clockwise direction against the stop (3) and pulling it straight down. The cut-away disc 
(4) on the aerial tube provides a slip-ring for the brush (5) which is connected through the 
loading coil (6) to the mechanically reversible output socket (7). The disc (4) provides also 
a locking device by entering the passage (8) in the supporting bracket (9) and being retained in 
the operating position by a “click device. A clip is provided in the aeroplane to hold the 
handle when the aerial is in the retracted position. 


Aerial for receiver R.1125A 


66. The dipole aerial for the marker beacon signals may be one of two alternative types:— 
(i) For mounting outside the fuselage of an aeroplane having a metal skin. Referring 

to figs. 30 and 31 which illustrate the complete dipole aerial assembly and an enlarged 
view of the junction box respectively, the aerial consists of two aligned }-in. copper 
tubes, each approximately 39 in. long, enclosed in ebonite tubes {1} and (2) the outer 
ends of which are closed by caps, (3) and (4) respectively, of streamlined form. These 
tubes are supported horizontally under the fuselage by streamlined brackets (5) and (6) 
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Fic. 30. Aerial for receiver R.1125A. 


near their outer ends. The inner ends are clamped inside a similar bracket (7). The 
inner ends of the aerial proper are extended vertically upwards through the skin of the 
aeroplane to terminate in sockets (8) and (9}. Two plugs (10) and (11) project from the 
underside of the junction box (12) and engage the sockets (8) and (9). Inside the junction 
box (see fig. 3) is the inductance (1) and pre-set condenser C, forming the tuned matching 
circuit. A socket (2) on the rear wall provides connection to the plug on the screened 
feeder leading to receiver R.1125A. In this type of installation the metal skin of the 
aircraft acts as a reflector for the dipole aerial. 





Fic. 31. Dipole junction box, interior view. 


(ii) For mounting inside the skin of the aeroplane. This type is intended mainly for 
use on fabric covered aeroplanes and is a similar assembly, but the dipole conductors 
are unenclosed and mounted on insulators. Behind the aerial rods, and at a distance 
between 28 in. and 6 in., is a metallic reflector screen, at least 84 in. wide, bonded to 
the aeroplane at three points at least. This is provided by the constructor. 
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Junction box 


67. Fig. 32 shows the junction box with some of its associated cables. It consists of a cast 
aluminium box (7), closed by a sheet metal cover (8) which acts as a mounting base. Six Breeze 
sockets (1 to 6), for the visual indicator, receiver R.1124A, power unit, receiver R.1125A, control 
unit and battery supply respectively are mounted on the cover (8). Each unit 1s thus separately 
removable from the installation for servicing. 


SS 





Fic. 32. Junction box. 


REMOTE CONTROL 
General 


68. The mechanical remote control, for coupling the frequency selector switch on receiver 
R.1124A to the control unit operating member, is a bowden control with positive actuation in 
both directions. It is compensated for stretch in the cables by a spring-loaded differential gear 
at the driven end. Both the driving and driven units are readily detachable from the control 
unit and receiver R.1124A respectively. The complete control is supplied as a separate func- 
tioning assembly correctly wound and tensioned and adjusted to give the correct relative angular 
positions between the driving knob and the switch arm. 


Driving assembly 

69, Fig. 33 shows the complete control assembly, the working parts being removed from 
their housings, and the special adjusting tool. The driving assembly consists of an alloy casting 
(1) supported from the front of the control unit by four screws (2), Mounted on the driving 
shaft (3) are the manual control handle (4) and an aluminium drum (5) bearing two grooves (6) 
round which are wound the operating cables in opposite directions. The cables are anchored 
by soldered brass cylindrical ends housed in transverse holes in the drum (5), from which they 
may be removed when the cable is slackened off. The non-adjustable nipples (7) of the bowden 
outer casings are housed in recesses in the casting (1). The drum is located and restrained in 


one of six selectable positions by a “ click ’’ roller (8} engaging a steel cam member (9) mounted 
on the shaft (3). 
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Fis. 33. Kemote control assembly. 


Driven assembly 


70. The driven assembly consists of an alloy casting (10) with passages (11), through which 
holding bolts on receiver R.1124A are adapted to pass. The two incoming bowden wires pass in 
opposite directions over two separate pulleys (12) and (13) running independently on the main 
shaft. The main shaft carries the switch-operating disc (14) and a mounting (15) for a transverse 
shaft (16) on which is mounted a bevel planet pinion {17}. The pinion (17) engages bevel gears 
(18) and (19) to which the pulleys (12) and (13) respectively are attached, 


71. When operated normally, the whole differential gearing, described above, and the 
operating disc (14) rotate about the axis of the main shaft. The differential gear is provided 
to maintain a constant tension on both cables without upsetting the position of disc (14). For 
this purpose, the transverse shaft (16) bearing the pinion (17) is constrained, by a spring (20), 
to rotate in such a direction as to wind up the cables on pulleys (12) and (13) through the gears 
(18) and (19). The spring (20) is anchored at one end to the mounting (15) and at the other 
to an annular castellated member (21) engaging a pin (22) passing through the shaft (16). The 
tension on the spring (20) may be adjusted by rotation of the member (21) with the special 
tool (23). 


72. Also attached to the shaft (16) is a ratchet gear which is engaged by two spring-pressed 
pawl members, the spring (24) of one of these members is visible in fig. 33, The ratchet 
mechanism enables the spring tension adjustment to be made without special means for securing 
the shaft (16), while it is free from the spring restraint. 


73. The switch-operating disc has two slots which are asymmetrically placed so that they 
can engage in only one way with two pins projecting from a disc on the end of the switch-driving 
shaft in receiver R.1124A. When supplied, the remote contro] is set up and tensioned to give 
the correct operative relation between the driving knob and the switch arm. 


Adjustments 
74. It will sometimes be found necessary to dismantle the remote control system, ¢.g. when 
the cables are to be passed through a space too small to allow the passage of the driving or 
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driven assemblies. Should this be necessary do not release the spring (20) but adopt the following 
procedure. Lock the differential gear by screwing the locking plate provided to the member (21). 
The locking plate extends outside and over the pulleys (12) and (13) to prevent rotation of 
member (21) and the pinion (17). Slacken off the cable-adjusting nipples and remove the cables 
from the grooves in the drum (5) in the driving unit. The cables may then be completely 
withdrawn from this unit, installed in the required space and replaced on the drum. The 
adjusting nipples should then be tightened until all the slack is taken out of the cables and 
finally the locking plate should be removed. 


75. Should it become necessary at any time to release the tension on the spring (20), the 
following procedure should be followed after reassembling the control. Remove slackness in the 
cables by rotating the pulleys (12) and (13) in opposite directions. Tension the spring (20) by 
depressing the member (21) with the special tool and giving it one complete turn in the clockwise 
direction. Finally allow the member (21) to rise and engage the pin (22) passing through the 
transverse shaft (16). 


76. The correct alignment between the control handle (4) and the switch-operating disc (14) 
may be checked by placing the handle (4) in the fourth position. In this position the slot in 
disc (14) which is adjacent to the face of the casting (10) bearing the cable anchorages should 
be at right-angles to this face. When the disc (14) is viewed directly, the cables being on the 
left, the other slot will be seen to be slightly below the diameter upon which the first slot lies. 


VALVES 


77. Indirectly heated valves are used for both receivers R.1124A and R.1125A. In receiver 
R.1124A, the R/F amplifier (V,) and two I/F amplifiers (Vz and V,) are type V.R.106. The 
frequency changer valve (V,) is type V.R.107, the second detector valve (V,) is type V.R.108 
and the output valve (V,) is type V.R.109. In receiver R.1125A the detector valve {V;) 1s type 
V.R.109, and the output valve is type V.R.108. The neon stabilizer tube in the power unit is 
a type V.S.110. 


INSTALLATION 


78. A typical layout of the installation, which varies for different aeroplanes, is shown 
in fig. 11. Receiver R.1124A is usually housed in a metal crate, Either the crate or the 
receiver is mounted on a system of shock absorbers. Two of these shock absorbers will be seen 
screwed ta two ot the receiver mounting bosses in fig. 15. In some cases the receiver will fit 
the suspension provided in alternative positions. The position selected should be that which 
allows the cover plate over the trimming condensers to be more readily accessible for removal. 


79. Receiver R.1125A is usually mounted in the same crate as receiver R.1124A. In 
large machines it may be arranged to be mounted eft of this position to reduce the length of the 
high frequency feeder connecting it to thedipole aerial. As with receiver R.1124A-it should be 
provided with a shock-absorber mounting and access to the four trimming port screws should 
be readily obtainable. 


80. The power unit is stowed either on the crate or on an adjacent portion of the aeroplane. 
The stowage consists of a platform:on which are mounted the quick-release wing bolts. A spring 
suspension is unnecessary in view of the internally provided shock-absorber mounting of the 
rotary converter. The top cover should be readily removable without having to remove the 
whole unit from its platform. Subsequent stowage of any material which would prevent this 
should be avoided. When the aeroplane is in level flight, the rotary converter shaft should 
be horizontal, as its bearings have no provision for taking end-thrust. Before use, it should be 
verified that the armature of the starting relay is working freely, that the neon stabilizer tube is 
correctly in place, and that the H.T. fuse is intact and in position. 
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81, The contro] unit is mounted, by screwing the ae eas to the stowage provided, 
within reach of the pilot’s seat and usually on the port side of the cockpit. To obtain access 
to the securing screws, detach the body of the unit from the base-plate by loosening the four 
fixing screws in the body. 


82. The blind approach equipment is linked up with the aeroplane radio installation by 
means of a mixer unit known as junction box, type 9; this mixer unit consists of an aluminium 
alloy box containing a P.O. key switch, a 1: 1 ratio A/F transformer, a 5-pin Breeze plug and a 
4-way connector. A flexible 4-core cable is usually connected between the junction box and a 
4-way terminal box fitted on the aeroplane. 


83. Referring to fig. 34, it will be seen that the switch S, is provided with three positions. 
These are engraved INTER-COMM, MIX, and BLIND APPROACH respectively. Simplified 
diagrams, which explain the action of the switch, are given at B, C and D. This switching 
arrangement enables the pilot to select signals from either the blind approach receiver or the 
aeroplane inter-communication arrangements, In the intermediate position the output from 
these two sources is mixed by means of the transformer T,. 


84. The six-way junction box may be mounted on the crate or on extension brackets. 
In some installations a separate stowage, suitably marked, is provided on the aeroplane. The 
empty box is screwed to the stowage. Do not attempt to remove or replace the cover plate 
bearing the sockets, with the cable plugs in position in the sockets. When replacing the cover 
plate see that the interconnecting wires on the back are not trapped between the plate and box. 


85. It is essential to ensure an efficient earthing connection between the junction box 
and the metal portions of the aeroplane or the aeroplane earthing system when the aeroplane 
is of non-metallic construction, If the unit is mounted in a crate, the paint on the brackets 
and on the contiguous surface of the junction box should be scraped away to ensure electrical 
continuity. 


86. The visual indicator, which is a delicate instrument requiring careful handling, is 
normally mounted in the aeroplane dashboard. The Breeze socket, behind the instrument is 
usually engaged by a right-angle plug on the instrument leads. In some cases a straight-through 
plug is fitted. The Breeze cable is threaded behind the dashboard to the point where it connects 
with the instrument. When auxiliary dial lighting is necessary, the two independent terminals 
on the back of the indicator are connected to the dashboard lighting system to operate a 12-volt 
lamp within the instrument. There is no connection between these terminals and the other 
circuits of the indicator, 


87. The remote control bowden cables should be installed with great care to avoid sharp 
bends. The system will not operate satisfactorily if this precaution is neglected and, should 
operation be possible, undue wear and a liability to breakdowns will result. With the driven 
assembly removed from the receiver R.1124A, the coupling plate on the switch should be easy 
to turn with the fingers, and it should be possible to feel the switch arms passing the various 
contacts. The remote control will not operate satisfactorily if these conditions do not obtain. 


88. The two angle-aluminium brackets on the main aerial, feeding receiver R.1124A, are 
screwed, through the holes provided, to a stowage in the form of a bracket or fitting containing 
four fixing holes. When the aerial tube is first passed through the gland provided in the skin 
of the aeroplane or if it is subsequently necessary to withdraw the tube through this gland, 
the closing cap must be removed by taking out the countersunk screw at the top. A clip is 
provided in the aeroplane for securing the handle when the aerial is in the retracted position. 
The socket on the aerial assembly terminating the co-axial feeder is reversible and may be fitted 
to face either outboard or inboard depending on the relative positions in the aeroplane of the 
aerial and its associated receiver R.1124A. 
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89. The enclosed type of dipole aerial for receiver R.1125A is mounted under and outside 
the fuselage, the supporting brackets each being secured to a suitable anchorage, care being 
taken that not more than one-third of the total length of each tube is allowed to overhang. 
The associated junction box, containing the matching circuit, is clamped by a central bolt to 
a seating provided iuside the aeroplane, the metal prongs on the underside of the box engaging 
with the turned-up portions of the aerial tubes. The holes in the floorwalk or lining of the aircraft 
through which the aerial tubes or their extensions pass should be at least ? in. diameter and their 
edges must be clear of the conductors. 


90. With the unenclosed type of dipole aerial, the supports are screwed below the false 
floor of the aeroplane with the turned-up portions projecting to port or starboard. The associated 
junction box is mounted on its side with the socket facing upwards. This arrangement avoids 
obstruction of the floor of the machine and prevents damage to the junction box. The reflector 
screen should be thoroughly bonded in at least three positions, An area at least 7 ft. long and 
] ft. wide of the fabric immediately below the aerial should be kept free from metallic dope ; 
clear or pigmented dope only should be applied to this area. 


91, In both types of dipole aerial installation, care should be taken to earth the feeder socket 
by a 16 s.w.g. tinned copper wire connected from the soldering connection on the socket to 
the nearest suitable earth connection on the aeroplane. 


92. The cables interconnecting the various units, except the aerial feeders and battery 
leads, consist of colour coded flexible leads protected by Breeze metal braided hose. The hose 
between the junction box and receiver R.1124A is } in, internal diameter, The other cables 
are carried in hose of 4 in. internal diameter. All the cables terminate in numbered plug 
connections which fit correspondingly numbered sockets on the appropriate units. It should 
be noted that some of the earlier installations have American threads on the plugs and sockets ; 
later installations are provided with British threads. In order to differentiate between the 
two systems, it is suggested that, in the American installation, a red spot approximately } in. 
diameter should be painted on the plugs and sockets at both ends of each cable run. The 
contmuity of the earthing system depends upon the locking rings on the ends of the connectors, 
and care should be taken that these are screwed home tightly. 


93. The battery lead is a dumet 19 cable. The single co-axial feeder connecting the main 
aerial and receiver R.1124A is a Telcon 5C cable. The double screened feeder connecting the 
dipole aerial and receiver R.1125A is a Telcon 12D cable. 


ADJUSTMENT AND OPERATION 


General 


94, When the equipment has been installed in the aeroplane, and before adjustment, check 
the following points ‘— 


(i) The aeroplane battery is correctly connected to the appropriate cable and is 
capable of maintaining an output of 7 amperes at 12 volts at the junction box terminals 
RT (fig. 32). 


(ii) The valves in receivers R.1124A and R.1125A are in working order and correctly 
inserted. 


(iii) The neon tube stabilizer and H.T. fuse are inserted in the power unit. 
(iv) The aerials are connected to their appropriate receivers. 


(v) The Breeze interconnections are in their correct positions and screwed home 
properly. 
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95. A test oscillator and an A.C. voltmeter are required for the alignment of the equipment. 
The Universal Avometer is suitable for the purpose. It should be set to a position in the 
“A.C, Volts’ range that gives the maximum reading. This will usually be the second position, 
t.€, 75V or on some models, 120V. The A.C. voltmeter will function as an output meter, and 
-it should be connected across the telephone terminals. Tuning should only be effected by means 
of the insulated trimming tool provided. In order to avoid any inaccuracy due to slight changes 
in frequency during the warming up period, it is advisable to switch on the apparatus at least 
30 minutes before the adjustments are made. 


Alignment of receiver R.1124A 


96. Turn the pre-set course meter control (R,,) fully counter-clockwise and replace the 
receiver in its case. Set the frequency selector switch in the control unit to position 1, the 
service switch in the same unit to COURSE and the adjacent-volume control for maximum 
volume (fully clockwise). 


97. Connect up and switch on the test oscillator, tuning it to the desired frequency on the 
first receiver position. Set the modulation to 1,150 c/s. and bring the oscillator close to the 
aeroplane. Connect the A.C. voltmeter across the headphone sockets in the control unit and 
plug a pair of headphones into the cord socket. Switch on the equipment by means of the 
switch S, in the control unit. Listen for a slight residual hum in the headphones and verify that 
the rotary converter in the power unit is operating. 


98. Remove the tuning panel cover of receiver R.1124A and turn the four condensers marked 
CT,, CT,, CT,, and CT,, to the approximate positions required. This can be found by taking 
the distance between the two marks on the sheet metal cover over each trimmer as the frequency 
range oo 1.6. 30°5 to 40:5 Mc/s, and mentally dividing it to get the spot frequency 
required, 


99. Trimmer CT,, should now be carefully adjusted with the trimming tool until the signal 
heard in the headphones is a maximum, the slight amount of de-tuning caused by the tool 
being compensated for by a slight additional movement in the counter-clockwise direction. 
The remaining trimmers CT,, CT, and CT,, should now be readjusted. For the final tuning 
the test oscillator should be so far removed from the aeroplane that the output shown by the 
Avometer does not exceed 10 volts on the 75V. A.C. range with no telephones connected. The 
signal strength is thus kept below the value necessary to operate the A.G.C., and accurate 
tuning adjustments may be made. The final tuning must never be done with the course-glide 
switch in the “‘glide”’ position, since under these conditions the tuning of the receiver is affected 
by signal strength, 


100. The other five spot frequencies are set up in a similar manner by means of the 
remaining groups of trimmers, ¢.g., position 2, trimmers CT,, CT,, CT,,and CT,9. Finally, replace 
the cover over the trinimers and screw firmly home. 


Alignment of receiver R.1125A and dipole aerial 

101. Set the test oscillator to generate 38 Mc/s with 1,700 c/s modulation, and bring it 
close to the aeroplane. The test oscillator aerial should be placed in such a position that it is 
parallel and opposite to the dipole aerial in the aeroplane. Remove the tuning-port screws 
in the cover of receiver R.1125A. Before attempting to adjust the aerial trimmer, it will first 
of all be necessary to advance the reaction control, taking care that the receiver does not go 
into oscillation, Adjust the aerial trimmer C, and the trimmer across the coupling coil in the 
dipole aerial junction box to give maximum signal. Now adjust the reaction control until 
maximum output is shown by the output meter. Note the reading and reduce reaction until 
about half the maximum reading is shown. This adjustment will generally provide adequate 
marker sensitivity, but test flights will be necessary to determine the degree of sensitivity 
required. The reaction control must never be set at the threshold of oscillation, as, although 
the H.T. supply is stabilized, a variation in the L.T. voltage may cause the receiver to oscillate, 
resulting in loss of marker signals. All these controls interlock to a certain extent, and it is 
advisable to repeat this procedure in order to obtain optimum settings and a clear note. 
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102, The dipole aerial should be so balanced that reception on either half of the dipole is 
of equal intensity. This can be checked by earthing the sides of the aerial alternately at the 
junction box, and noting the deflection produced by the test oscillator in the output meter. The 
coil in the junction box may be balanced by springing the turns together or apart. 


103. Now switch off the oscillator and turn the two neon lamp controls (R, and R,) until 
a glow appears in both the visual indicator lamps. Turn them in a clockwise direction through 
an angle of about 20°, until the lamps are extinguished. Switch on the oscillator again. | The 
inner marker indicator lamp should now light, and a 1,700 c/s tone should be heard in the 
headphones. Change the modulation of the test oscillator to 700 c/s. The outer marker indicator 
lamp should now light, the inner should be extinguished and a 700 c/s tone should be heard in 
the headphones. Finally, replace the cover on the junction box and the tuning-port screws in 
the cover of the receiver R.1125A. 


Flight testing 

104. In addition to the above adjustments, a check on the width of the beam should be 
carried out. The beam is usually adjusted at the transmitter to have an angular width of 
between 3° and 5°. Thus, with an angle of 44° the beam should be 14 miles wide at a distance 
of 20 miles from the transmitter. The aeroplane should be flown at a constant air speed 
directly across the beam at a distance of 20 miles from the transmitter and a height of 
about 3,000 ft. The air speed should be noted and the time in seconds elapsing between the 
disappearance of the “dots” and the appearance of the “‘ dashes.’”’ The observation should 
be repeated by flying back across the beam at the same air speed after turning the aeroplane 
through 180°, and the mean of the two timestaken. This figure when multiplied by the 
speed in m.p.h. and divided by 3,600 should give approximately 1} miles if the receiving — 
equipment is reproducing the beam width properly. 


105, The correct functioning of the course meter should be checked and, if necessary, the 
meter movements should be reduced by means of the control (R.,) on receiver R.1124A, which 
should then be locked. The neon lamp controls (R,, Rg) in receiver R.1125A may require 
readjustment to produce the best indications when flying over the marker beacons. 


106. A note should be made of the most suitable position for the glide path gain control 
(R,} on the control unit, when switching to GLIDE on passing over the outer marker beacon, 
at 1,000 ft. This position should be such that at the outer marker beacon the glide path meter 
reading is near the bottom of the scale and that it does not go over to full scale on any normal 
approach or landing. If interference from the engine is noticed, adequate steps should be taken 
for suppression at the source. 


PRECAUTIONS AND MAINTENANCE 


107. Immediately after its initial installation and before every flight in which the blind 
approach equipment is to be used, care should be taken that all valves are 1n an efficient condition 
and correctly inserted, the H.T. fuse is in position, the vertical and horizontal aerials are con- 
nected, and the Breeze interconnections between the varions units and the main-junction box 
are in their correct positions and screwed home. The supply voltage from the general service 
accumulator should be checked at the terminals RT of the junction box (see fig. 12). It should 
be not less than 12 volts while supplying a current of 7 amperes. 


108, The equipment should be kept clean, dust may be removed either by wiping with a 
soft dry cloth or by means of a blast of dry air. All securing nuts and bolts and the Breeze 
connection plugs should be examined periodically for tightness. All contacts should be kept clean 
and free from grease. 
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109. The power unit should be removed from the aeroplane periodically. The commutators 
should be cleaned with a piece of clean linen, and the brushes examined to see that they are 
correctly bedded down and free to slide in the brush holders. They should not, however, 
be disturbed unnecessarily, If it is necessary to remove any brush, it should be carefully replaced 
in exactly the same position, otherwise it will take a long time to bed down again owing to the 
extremely light spring pressure employed in this machine. 


110, On no account whatever must the armature be removed from the machine, otherwise 
the magnetism of the field magnet will be seriously impaired and the machine will be rendered 
useless. 


111, All bonding connections on the aeroplane should be tested periodically for continuity. 
Faulty bonding may cause an excessive noise level in the telephones and irregular operation of 
the visual indicator. 


112. The fit of the valve pins in their sockets should be checked whenever any unusual noise 
develops. If necessary the pins should be opened slightly with a thin-bladed knife. Valve sockets 
should be cleaned out with a wooden dowel. 


113. If the signal fades out after the receiver has been in operation for one or two hours, 
it is usually an indication that the L.T. supply is failing. This may be due to a faulty or run- 
down accumulator. A similar effect may be noticed if the receiver has been incorrectly tuned 
owing to the tuning adjustments being made before the valves have reached a stable operating 
temperature. It is therefore necessary that the receiver should be switched on for about 
30 minutes before tuning, as a frequency drift of 50 kc/s takes place during this period. 


114, Intermittent or rough signals may be caused by breaks or badly soldered joints in the 
aerial feeder cables, but if key-clicks are present in the equi-signal zone and the beam edges are 
indistinct, the transmitter may be at fault. 


115. The glide path meter normally reads about half scale when the glide-course switch is in 
the COURSE position. If the pointer of the glide path meter rises to the top of the scale when 
the aeroplane is close to the transmitter e.g. after the inner marker has been passed, the A.G.C. 
system may be defective. A fault in the A.G.C. system, which would result in a wide equi-signal 
zone and indistinct beam edges, may be due to a defect in one of the controlled valves 1.e: V, 
V, or V4. New valves should be inserted, one by one, until the faulty valve is discovered. 


116. If the trouble persists after new valves have been substituted, it may be due to faulty 
insulation between the A.G.C. line and earth, The insulation may be tested with a megger in 
the following manner. The Breeze cabling should be disconnected from the receiver, and the 
glide-course switch put in the COURSE position. The resistance between the cable socket 
V or K and earth may now be measured. If this test proves satisfactory the valves V,, V, and 
V, should be removed from the receiver, and the rectifiers W, and W, disconnected. The insulation 
resistance between the Breeze pin V or K and the chassis should now be measured. 


117. After flying over the main beacon transmitter at a low altitude, the signal should cut 
out for about 20 seconds. If the period is abnormally prolonged, the receiver should be examined 
to ensure that the resistance R,, has been included. 


118. If difficulty is experienced in tuning the receiver because of a change in capacitance 
when the pressure on the trimming tool is removed, a new trimmer should be fitted. 


119. A faulty neon stabilizer may cause a sudden change in signal strength during flight. 
It is essential to ensure that the neon stabilizer in the power unit will strike under all conditions, 
especially with no signal, and with the glide-course switch in the COURSE position. If it fails 
to function correctly, a new stabilizer should be fitted. 


APPENDIX 


NOMENCLATURE OF PARTS 
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The following list of parts is issued for information only. When ordering spares for this equipment the 


appropriate section of AIRt PUBLICATION 1086 must be used. 





Ref. No. 


10B/10861 


1013/10862 
10B/10865 


10A/11842 
1OA/11986 


1011/26 
10H/27 
101/28 
10H/29 
101/30 
10H/31 
1011/32 
10H/33 
10H/34 
10H /35 
10H/36 
10H/37 
10H/38 
101/39 
1017/40 
JOH /41 
10H /42 


Nomenclature, 


Type 1.. 


or 
Type 2 


*Type 3 


Type 7 
tType 9 


Connector :— 


Type 103 


Blind approach receiving. equipment :— 
Consisting of :— 
Aerial, aircraft :— 


Box, junction :— 


1 
l 


re 





Ref. in 
Fig. 11 


bo 


bo ORS 


2 


2 





Remarks. 


External dipole. For Hampden, 
Whitley, Wellington, Harrow, 
london, Blenheim, Gladiator, 
Battle, Anson, Halifax, Botha, 
Beaufort and Defiant. 


Internal dipole. For Hurricane, 
Oxford and Beaufighter. 

Retractable—fitted with contactor 
for length reduction on Oxford, 
Blenheim, Wellington, Anson, 
Hampden, Whitley, London, and 
Harrow. ; 

Main junction box. 

Mixer for outputs. 

For Halifax, 

For Anson. 

For Hurricane. 

For Oxford. 

For Battle and Gladiator. 

or Spitfire. 

For Botha. 

For Bienheim, Whitley and London. 

For Hampden and Harrow, 

For Albatross. 

For Wellington. 

For Beaufort. 

For Blenheim, 

For Hurricane, Oxford and Spitfire. 

For Gladiator, Albatross and Beaufort, 


For Wellington and Anson. 


For Whitley, Harrow and Halifax. 


* This item is not required when T.R. 1133 is fitted. 
t This item is required only for Blind Approach /T,.R.9 installations in bombers. 
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APPENDIX—contd, 
Ref. No. Nomenclature. | Oty. Bedi Remarks. 











Blind approach receiving equipment :— 


(contd.} 
Consisting of :—(coni,) 
Connector :—(conid.) 
10H/43 Type 120 “es - x ~ l 2 For Hampden and Botha. 
10H /44 Type 121 2 For Battle and London. 
10H/45 Type 122 a For Hurricane, Oxford and Blenheim. 
10H /46 Type 123 3 For Anson, Battle, London and 
or Spitfire. 
10H/47 Type 124 3 For Wellington. 
10H/48 Type 1 25 3 For Hampden, Albatross and Halifax, 
10H/49 Tepe 1 26 3 For Whitley and Harrow. 
10H /50 Tei 27 3 For Beaufort. 
1OH/5] Type 128 3 For Gladiator. 
10H/52 TyHe 29 3 For Botha. 
10H/53 Pype | 30 For Anson and Harrow. 
1Q0H/54 Type 133 4 For Blenheim, Hampden, Halifax and 
10H /55 Type 132 ¢ | Bor teaitord. 
1O0H/56 Type I 33 4 Yor Hurricane, London and Spitfire 
10H {57 — 34 4 For Gladiator and Albatross. 
10H/58 Type 1 35 4 For Oxford and Battle, 
10H/59 Type | 36 “ For Wellington. 
10H /60 Type 137 4 For Whitley. 
10H /61 Tye 38 5 For Anson, 
10H/62 Tirpe I 39 5 For Oxford, Hahfax and Botha. 
10H/63 Type 140 5 For Hurricane. 
10H/64 Type 141 5 For Hampden and Gladiator. 
10H/65 Ty ae 42 5 For Battle. 
10H /66 Type 1 43 5 For Whitley, London, Harrow and 
or Beaufort. 
10H /67 Type 144 3 For Blenheim, 
10H/68 Tipe 1 45 5 For Albatross. 
10H /69 Tipe | 46 5 For Wellington, 
10H/73 Type 148 3 For Spitfire, 
10H/11174 a 7 for Hurricane and Gladiator. 


Type 46 
or 


Ref. No. 


10H/11182 
10H/11190 
10H/11216 
10H/11224 
10H/11237 
10H/11253 
10H/11316 
10H/11653 
10H/70 
1OH/11175 
10H/11183 
10H/11217 
1014/11225 
10H/11238 
10H/11246 
10H/11254 
10H /11262 
10H/11317 
10H/11797 
10H/74 
10H/187 
10H/188 
10H/189 


10/190 


10D/11184 
10D/11192 
10D/11218 
10D/11226 


Nomenclature. 


APPENDIX—conid. 


ow 


Blind approach receiving equipment :— 


Consisting of :—(con#d.) 
Connector :—(contd.) 
Type 51 = 


*Type 
*Type 151 
or 
et 
*Type 152 
or 
*Type 
*Type 153 
or 
“Type 


Controls, remote, TIE F s— 


Assembly No. 1 

AEA NIS No, 2 
or 

Assembly No. 3 


or 
Assembly No. 4 
or 


(conid.) 


| _ hme | 4 4 unt pot pomet — je — 


mts mk 


“These items required for Hurricane and Spitfire only. 





Ref. in 
Fig. t1 


lo 7m wm OOOO OOO OO OMNI ONO ON YO OY ON ON 
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Remarks. 


For Oxford and J3otha. 

For Bicnheim and Spitfire. 

For Anson. 

For Battle, Hampden and London. 
For Wellington. 

lor Whitley. 

for Harrow. 

For Halifax. 

For Albatross and Beaufort. 

For Hurricane. 

For Oxford and Gladiator, 

For Anson and Halifax. 

For Battle. 

For Wellington and Albatross. 

For Hampden. 

For Whitley. 

For Blenheim, London and Beaufort. 
For Harrow. 

For Botha, 


For Spitfire. 
For Hurricane, 


lor Spitfire. 
For Hurricane, 


Tor Spitfire. 
For Hurricane, 


For Spitfire. 
For Hurricane. 


For Spitfire. 

For Oxford and Spitfire. Length 4 it, 
For Blenheim, Length 12 ft. 1 in. 
For Anson, Length 2 ft. 7} in. 


For Battle. Length 3 it. 3 in. 
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Ref, No. Nomenclature. | Oty. The 8 Remarks, 
Blind approach receiving equipment :— 
(contd.} 
Consisting of :—({contd.} 
Controls, Remote, yee F ana 
10D/11255 Assembly No. 5 J — For Whitley. Length 11 ft. 7 in. 
10D/11263 Agen bly No. 6 ai <i 43 1 — | For London and Wellington, Length 
or 5 ft. 1 in. 
10D/11318 Assembly No. 7 se ee ci l — | Tor Harrow. Length 12 ft. 10 in. 
or 
lOD/11418 Assembly No. 8 ote sie <a I — For Gladiator, Hurricane and Halifax. 
or Length 7 ft. 
10D/11810 Assembly No. 9 re sig se 1 — | lor Beaufort. Length 13 ft. 7 in, 
or 
10D/48 Assembly No. 10... sie .. I — | For Hampden and Botha. Length 
7 it; Gn, 
Control unit :— 
10A/11841 Type 6 gen we si 7 ] a 
10A/11456 *Type 12 as a ss a 1 _ 
1OA/10863 Indicator, visual se sich - ] — 
Power-unit :-— 
10A/11840 Type 5 is Pe 5 55 ] — 12 ¥. input, 
or 
10A/11853 Type 12 ie si ‘i 1 — | 24 ¥. input, 
10D/5 Receiver R.II24A es 3 ] _ 
10D/6 Receiver R.L125A .. ai a l 
Switch-unit :— 
10F/13 tType F _— uss a i 1 — Aerial and telephone switch, 12 Y. 
or | operated, 
10F/14 tT ype G is a at si I — Aerial and telephone switch, 24 V. 
Operated. 
1OA/11841 Control unit, Type 6 :— 
Principal components : — 
10H/11265 Connector, telephone ee i ] 
Resistances :— 
10C/11105 Type -450 1 Ry 1500 4 watt. 
10C/11109 Type 454 1 R, 4000, potentiometer. 
10C/11110 Type 455 l R, 20,0002 potentiometer. 
10C/11i11 Type 456 i Ry 500, 4 watt. 
10C/1 1087 Type 447... I R, ],0000, 4 watt. 
10C/108B Type 576 ° 1 Reg 130, 4 watt. 
LOC /1L114 Type 459... 1 i 20,0002, 4 watt. 
Switches :— 
1OF/11115 0 Bulgin S 80 T wis be i 1 S; S.P., ON-OFF, 
LOF /11116 Yaxley RL 7016-15-6 1 4 | Pie Se: Ss 1 three. -bank, 
10A /11840 Power unit, Type 5 
Principal components :—. 
Condensers :— 
10C/10629 Type 440 6 cy | O -O1nF. 
10C/10825 Type 484 I 4 uF. 
10C/10911 Type 501... es 2 C., cS 2 pF, 
10H /10916 Fuse, type 1055/150 x 2 F,and| 150mA. Belling Lee, 
spare, 
Inductances :— 
10C /10805 A062A 1 Io A/F choke. 
1LOC/10912 125 LU 8/20 3 Ty bs, 
a 
LOC/10913 125 LU 8/17 mm 2 Degy: Ase 
1OF {10915 Relay, type 4615 AW I a 
10C/1617 Resistance I R, 3,000, 5 watt. 


® This item required for Wellington only. 
t This item necessary only in Blind Approach/T.R.1133 Installations. 
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Ref. No. Nomenclature. | Oty. ig. i” Rewiarke: 
Blind approach receiving equipment :— 
(conid.) 
Consisting of :—({conid.) 
Receiver R,1124 A :-— 
Principal components :— 
Condensers :— 
10C/7901 Type 120 i Cs 0-001 uF. 
Cy-C, 
10C/8010 Type 133 11 Ca5-Coz | +0002 nF. 
Cole 
10C/10394 Type 404 l Gi 10 pl. 
10C/11075 Type 502 1 as 0-01 uF. 
C,-C 0 . 
C/11076 Type 503 ] on ‘lal. 
tel so as Cog-Cay . 
10C {11077 Type 504 24 Oo Trimmers, 
24 
10C/11078 Type 505 ] Cio-Cos poe BF. 
10C/i1074 Type Die. . I Cy = ppl 
Inductances : — 
10C/11081 20 LU 52 B.. 1 Tag Aerial. 
10C/11082 20 LU 52 A.. I Ig | RUE, 
10C/11083 3 LU 24 I L, Oscillator. 
I10C/11084 20 LU 51 A 3 Ly-L, | I/F. 
10D /22 Rectifier, W X 12, type 15. ] W, | Westector. 
10D /11080 Rectifier, WX6 .. 2 WW, | Westector, 
Resistances :— 
10C/11111 Type 456 I i. 502, 4 watt. 
10C/11085 Type 460 1 Rag | 5000, potentiometer. 
10C/11086 Type 461 1 R, | 3000, 4 watt. 
R,, Ry, 
10C/11087 Type 447 7 2 |Rs Bis) U1 coop, 4 watt. 
Ry Ryy, 
_ Rgg 
10C/11088 Type 462 3 4 [Rr Ris \ 2.0000, 3 watt. 
28 
10C/11089 Type 463 4 4 |e Mo!) 10,0008, $ watt. 
1a+ “*2 
10C/11090 Type 448 2 a tyg | 100,0002, 4 watt. 
10C/11091 Type 464 1 R, 250,00002, 4 watt. 
10C/11092 Type 465 2  {Roge, R,,/ 500,000, 4-watt. 
10C/11093 Type 466 1 Ro, | 1 MQ, ¢ watt. 
10C/i1094 Type 467 2 JR, Reg) SMO; 4 watt. 
10C/11477 Type 553 J Ry | 25,0000, 4 watt. 
10F/11079 Switch, R1. 7016-15-5 I S,.55 Yaxley, five bank. 
Transformers :— 
10A/11099 4300-1 J Ty 
10A/11100 4300-3 1 t. 
10D/6 Receiver R. 1125A :— Ref, in 
Principal components :— Fig. 7 
Condensers ‘-— 
10C/7902 Type 121 1 C, | 0-0001 uF. 
10C/8009 Type 132 1 C, 0-0005 zF. 
10C/11075 Type 502 3 £| Ca Cr bo. -O1 uF. 
10C/11076 Type 503 1 G. Foar 
10C/11077 Type 504 .. ] Cy Trimmer. 
10C/10394 Type CDS 3 ] Cu 10 wk. 
10C/11101 Type 506 i Ce 0:04 uF. 
10C/11102 Type 507 1 C, 0-22 uF. 
10C/10651 Type ] Cy | Ol uF. 
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Ref. No. 


10C/10790 
10C/11107 
10C/11087 
10C/11090 


10C/11104 


10C/11105 
10C/11106 
10C/11094 


1OA/11108 
10A/11282 


10A/10866 
10B/10869 


10A/10858 
10H /162 


10A/11419 
10A/10871 
10H/7971 
5A/2182 
5A/2183 
10E/6 


1OA/10917 
10A/11264 
10E/10914 


10A/11421 


10E/11905 


10E/11096 
10£/11097 
10E/11098 


10E/11098 
10E/11096 





APPENDIX—contd. 


Nomenclature, 


Blind approach receiving equipment: — 


(conid.) 


Consisting of :—(conid.)} 


Receiver R. 1125A :—(contd.) 
Principal components :—(con#td.} 
Inductances :— 
3LU25A . 
20 LU SO A.. 
Resistances :— 
Type 447 


Type 448 


Type 449 


Type 450 


Type 45! 
Type 467 


Transformers :— 
6484B sai 
CG 4300-4 . 


Accessories :— 

Aerial, aircraft, types 1 and 2 :— 
Impedance, Matching unit, type 8 
Insulator, type 40 (for aerial, type 2) 

Aerial, aircraft, a — 

*Coul, loading i ‘ 
Socket, type 87 

Controls, remote :—’ 
Tool, tensioning 

Control unit :-— 
Mounting, type 30 .. 
Socket, type 29 

Indicator, visual :-— 
‘Lamp, filament : — 

12 ae 3 W. 


24 Vv. "3 WwW. 
Lamp, indicating neon No. 3 


Power unit :— 

Brushes, sct of 

Mounting, type 31 .. 
Stabilizer, Neon, type V.S. 110 


Receiver R.1124A :— 
Tool, tuning 
Valves — 


Type V.R.106 


Type V.R.108 
Type V.R.107 
Type V.R.109 


Receiver R.1125A :— 
Valves :— 
Type V.R. 109 
Type V.R. 108 





Oty. 
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ma RS Go {3 


Peek fee, 
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Ref, in 
ale : 


TY 


Vi 
V. 





Remarks. 


Aerial, 
2iron-core. Single case. 


1,000 pl, 4 watt. 
100,0002, 4 watt. 


200,0000, potentiometer. 


1002, 4 watt. 
00,0002, 4 watt. 
OMQ, 4 watt., 


Auto 


Tufnol stand-off insulator 


Screened. 


Micro-telephone, 4-contact, single pin 


For rotary transformer. 
Comprising base and swing bolts. 


PRE, amplifiers. 





Second detector. 
Frequency changer, 
Output. 


Detector. 
Output. 


* This item required for Wellington, London, Harrow, Hampden and Whitley. 
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Fig, 1.—R.1116, FRONT PANEL LAYOUT 
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RECEIVER, TYPE R.1116 
(Stores Ref. 10D/10310) 


INTRODUCTION 


1. The receiver, type R.1116 is a general purpose aeroplane recéiver, designed primarily for 
installation with the transmitter, type 7.1115, which -is described in Section 1, Chapter 8, of this 
publication. Provision is made for the reception of C.W., I.C.W. or R/T signals over the frequency 
bands of approximately 142 kc/s to 1,600 kc/s and 2 Mc/s to 20 Mc/s. Simplified switching permits 
the instantaneous selection of either of two predetermined frequencies with those bands. 


2. In conjunction with the transmitter T.1115 facilities are provided for listening-through, 
side-tone and intercommunication. Remote control of fine-tuning can be fitted. The receiver 
is adapted for direction finding with a D/F loop and sense-finding unit, this application referring 
only to the 142 kc/s to 1,600 kc/s band. 


3, The receiver circuit is a double-frequency change superheterodyne employing seven valves. 
In addition, a diode valve is connected across the input circuit for listening-through. 


4. The L.T. supply is obtained from a 2-volt accumulator, the H.T. supply from a 120-volt 
battery and the grid bias from a 10}-volt battery. The approximate overall dimensions of the 
receiver are 103 in. by 13} in. by 15} in. The weight. complete with valves and grid-bias batteries, 
is 244 lb. It should be noted that certain earlier models are not suitable for R/T reception, and 
these are distinguished by bearing the letter ‘N’ stencilled in white on the side of the case, immediately 
to the right of the A.M. label. 


GENERAL DESCRIPTION 


5. A theoretical circuit diagram of the receiver is given in fig. 2. The circuit adopted is the 
double frequency-change superheterodyne. This choice was dictated by considerations of sensitivity, 
selectivity, and the switching requirements necessitated by the selection of two predetermined 
frequencies, one in each range band. A schematic diagram of the circuit of the R.1116 showing 
the stage by stage arrangement is given in fig. 4, and a simplified circuit diagram in fig, 3. 


6. A full discussion of the theoretical aspect of the superheterodyne can be found in Chapter XI 
(‘Amplification’) of Air Publication 1093. ach frequency conversation necessitates the provision 
of a valve-driven R.F. oscillator, During the reception of R/T and I.C.W. the modulation of the 
incoming signals is transferred to a first intermediate frequency (‘first I.F.’), of 1,700 kc/s. The 
use of this rather high frequency affords a good image ratio even at the highest signal frequency 
of 20 Mc/s. 


7. The modulation is again transferred to a second intermediate frequency (‘second I.F.’) 
of 100 ke/s, This second I.I’. is low enough to give adequate channel selectivity but, at the same 
time, provides sufficient band-width for intelligible telephony. The modulated second J.1}*. signal 
is then rectified and the A.J’. output amplified before reaching the telephone receivers, 


8. The action when receiving C.W, is substantially the same as that outlined in the preceding 
paragraph. Instead, however, of a new modulated carrier frequency being generated by each 
frequency changer, an unmodulated oscillation is produced. Before rectifying the second LF., 
therefore, it is necessary to imtroduce a heterodyne oscillator operating at a frequency about 1! kc 
above the second I.F., that is at 101 kc/s. Arrangements are made whereby the output of the R.F. 
stage is automatically maintained at any desired load, within reasonable limits, when receiving 
strong signals which would otherwise overload the A.!’. stages. This process is commonly referred 
to as automatic volume control (A.V.C.). If A,V.C. is not required, the R.F. gain may be controlled 
manually by the operation of a potentiometer and this operation tnust be effected during the reception 
of key-controlled signals. 


9. ‘To provide an increased A.F. output for the reception of R/T and for intercommunication, 
the output stage is arranged in quiescent push-pull (Q.P.P.), a double pentode valve being used. 
This type of output stage is particularly adapted for use in receivers deriving H.T. supply from a 
battery source because the mean anode Current is considerably Jess, output for output, than. that 
required by a single power valve operated as a Class A amplifier. 


Circuit swiiching arrangements 


10. The aerial is connected via the SEND-RECEIVE switch of the transmitter T.1115 to a 
three-position switch S,, one section of which has three positions TRAFFIC, SENSE and D/F, whilst 


the other section closes at SENSE and opens at TRAFFICand D/F. The coil switching arrangements 
are shown diagrammatically in fig. 5. 


11. The change from the lower (142 kc/s to 1,600 kc/s) to the upper (2 Mc/s to 20 Mc/s) frequency 
band is effected by a double-pole double-throw switch S,. It should be noted that the ranges on 
this instrument are designated by the same colour code applied to the transmitter T.1115, switch 
and tuning control positions being coloured YELLOW for the lower and GREEN for the upper band. 


12. The switch S, is used, as to its sections S,, and Sy, to select either the. YELLOW or the 
GREEN range. With Sg in the YELLOW position the aerial circuit is tuned by one of three 
inductances,eL,, L, or Ly and a variable condenser C,. The aerial is then coupled to the tuned 
circuit by a series condenser C,. With S,, in the GREEN position one of the inductances L., L,, 
L, or [9 is in circuit with an associated tuning condenser C, and a series condenser C,. The section 
Sse switches on one of the two dial lamps, depending upon the band being used. Sections S,4 and 
Sse switch the grid and anode circuits, respectively of the first frequency changer. The YELLOW 
position of S, also incorporates the D/L circuit. 


13. Section S,p of the switch S, selects one of the ‘traffic’ inductances L,, L, and L,, or, in 
conjunction with S,,, one of the three D/F transformers Ly, L,; and Ly. The section Soe switches 
in one of the oscillator grid inductances L,,, Ly, or L,, together with one of the corresponding anode 
inductances, 


14. The upper frequency, or GREEN range, is switched to one of the four aerial circuit 
inductances L,, I.,, L, and L, by a switch S, through its section Sg. The sections Sg» and S,, 
select the appropriate oscillator grid and anode inductances from L,,, L,s, L,, or Ly>. 


15. When the switch 5S, ts at TRAFFIC the signal input is capacitance coupled via a condenser 
C,, to the signal grid T.C. of a triode-heptode valve V,. The condenser C,, enables the valve to 
set itself, by grid current, at the correct working condition. A resistance RK, maintains the grid 
at a suitable potential. 


16. The valve V, consists of two valves contained within a single metallized glass envelope. 
The two filaments, connected internally to a single pair of pins, are fed in parallel. The triode-heptode 
is similar to the triode-hexode, the additional suppressor grid serving to increase the anode resistance 
and to improve performance at the higher frequencies, A theoretical discussion of the valve action 
can be found in Chapter XI (‘Amplification’) of Air Publication 1093, Signal Manual, Part II. A 
feed resistance R, drops the H.T. voltage to a suitable potential at which to maintain the screening 
electrodes. In the screen circuit a condenser C,, acts as a decoupler. 


17. In association with the triode portion of V, there is a R.F. oscillator of the tuned-grid/ 
tuned-anode type. The oscillator grid and anode coils are all permeability tuned, the grid coils 
having, in addition, a small capacitance trimmer across each one. The feed-back of energy by 
the anode to the grid circuit is brought about by the anode-grid capacitance of the valve V,. The 
grid of the triode portion of V, is maintained at a suitable negative potential by a condenser C,, 
and leak resistance Rg. 


18. The first R.F. oscillator is tuned to a frequency 1,700 kc/s above the incoming signal 
frequency. As the third (‘injector’) grid of the heptode portion of V, is directly connected to the 
grid of the triode portion, the resultant oscillation is superimposed upon the anode current of the 
heptode portion which ic also oscillating at the signal frequency. In the heptode anode circuit 
there are, therefore, oscillations both of the sum (signal plug oscillator) and the difference (oscillator 
minus signal, or 1,700 kc/s) of the two frequencies involved. The circuit comprising C,, and the 
primary winding of an I.F. transformer L,,, is tuned to the difference frequency. Only voltages 
of this frequency are, to any appreciable extent, transferred to the secondary circuit comprising 
the secondary winding of L,, and the capacitance of C,,, and these voltages vary in amplitude in 
accordance with the signal input of the R/T, L.C.W. or C.W. oscillations whichever may apply. 


19. The anode circuit of the first R.F. oscillator is fed through the resistance R,, a decoupling 
condenser C,, being fitted. The heptode portion is fed through resistance R,, and a high frequency 
choke Ch, and is decoupled by the condenser C,,. The choke Ch, is of the dust-iron core, screened 
and earthed variety and in conjunction with the condenser C,, decouples the whole feed circuit 
of the first frequency changer valve from the remainder of the R.F. circuits. 


20. The output from the first I.I*. transformer L,, is applied via a condenser C,,, to the grid 
and the filament of a first I1.F. amplifier valve V, which is a R.F. pentode having variable mu 
characteristics. A resistance R,, determines the grid bias voltage of this valve. A fixed tapping 
on the potentiometer consisting of R,, and Ry, provides for the mean screen voltage. The capacitance 
of a condenser C3,, between the screen line and earth, practically eliminafes the oscillatory component. 
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COIL SWITCHING DIAGRAM 
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21. The anode circuit of V, comprises the primary winding of an I.I*. transformer E,5, shunted 
by a condenser C,,, and a dropping resistance R,,. A decoupling condenser C,, is fitted. Excitation 
for the second frequency changer valve V, is supplied from the secondary winding of lg, across 
which a variable condenser C,, is placed. This transformer and the previous one L,, have both 
primary and secondary circuits tuned to the first I.1*, Each of the transformers, therefore, acts 
as a band-pass filter, giving a level response over a frequency band of approximately 5 kc/s centred 
about the nominal 1.F. of 1,700 ke/s. 


22. The output voltage of the transformer L,, is applied to the signal grid T.C. and filament 
of the second frequency-changer valve V,, through a condenser C,,, the grid bias being supplied 
via a resistance R,,. The arrangement of this valve is similar to that of V,, the first frequency 
changer, except that the second R.I’. oscillatory circuit is of the tuned grid, mutual inductance 
type, known as the split-Hartley oscillator, and maintains an oscillation frequency of 1,600 kc/s. 


23 ‘The grid circuit of the triode portion is constituted by L,, and a trimming condenser C,,, 
grid bias being maintained at a predetermined value by a condenser C,, and a leak resistance R,, 
The anode circuit receives its H.T. supply via a fed resistance 1t,, and is decoupled by a condenser 
Cj, The screening electrodes of the heptode portion of V, are fed through a resistance R,,, a 
condenser C,, maintaining the R.. potential of the screen at, substantially, zero level. 


24. The anode circuit of the valve V, contains the primary winding of a transformer L,, which 
is tuned! by a fixed condenser ©,, and a trimmer condenser C,, to the differeuce frequency, namely 
100 kc/s, between the 1,700 kc/s of the heptode input and the second R.F. oscillator frequency of 
1,600 kc/s. The H.T. is supplied through a resistance R,, and the line is decoupled by a condenser 
Cy, The whole H,T. feed arrangement of the valve Vy is decoupled by an iron-dust cored R.F. 
choke CH, and a condenser C,,. The secondary winding of the transformer L,, with the condensers 
C,, and C,, delivers an output voltage which is of the difference frequency, 100 kc/s and of the same 
characteristic envelope (R/T, 1C.W. or C.W.) as the incoming signal. 


25. The valve V, is a pentode of the same type as V, and functions as the second I.F. amplifier. 
The output from the secondary circuit of the transformer L,, 1s applied between the grid and the 
filament of this valve by a condenser C,,. A condenser Cy, and a resistance R,, act as a decoupling 
arrangement. ‘The bias for V, is determined by a resistance R,,. ‘The screen mean voltage is set 
at a suitable potential by the tapping on a potentiometer formed by resistance Ry, and R,,. A 
condenser C,, performs a function similar to that of C,, mentioned in para. 20. 


26, The anode of V, is series-fed via a resistance R,, and the primary winding of an LE. 
transformer L,,. This winding has the capacitance of condensers C,, and C,, in parallel and the 
line is decoupled by a condenser C,g. The transformers L,, and Ig, are electrically similar, being 
wound on iron-dust cores and having each winding tuned to 100 kc/s by a trimming condenser with 
a fixed capacitance in parallel. The control grid bias is determined by a volume control potentiometer 
formed by a variable resistance R,, and a fixed resistance R,,. 


27, <A triode valve V, is the separate heterodyne oscillator required for C.W. reception, and, 
with its associated circuit, functions at a frequency of approximately 101 kc/s. The oscillator 
inductance L,, is tuned by a trimmer condenser C,, with a fixed capacitance C,, in parallel. The 
anode H.T. is supplied through a resistance It,,, The filament positive lead is decoupled by a 
choke Ch, and a condenser C,, The output from this oscillator is capacitance coupled to the 
secondary winding of the 100 ke/s transformer ],, and to a valve V, by a condeuser Cyp. 


28. The heterodyne oscillator is switched into operation by the four-pole three-way switch S, 
which controls the grid-bias arrangement for the receiver. This switch, when at position 3, completes 
the filament circuit of V,. A more complete discussion of S, will be found in paras. 35 to 41. 


29. The valve V, is a double-diode-triode but only one of the two diode anodes is used. The 
output from the I.F. transformer L4., together with the output from the heterodyne oscillator during 
C.W. reception, is applied between the detector anode ({2) and the filament (3) through the condenser 
Cy which is, in effect, a reservoir condenser. JResistances R,, and R,, together with the condenser 
C,;, and C,, are integrally part of the A.V.C. arrangement which are discussed in paras. 35 to 39. 


30. As a result of the R.F. excitation between the detector anode and filament, the voltage 
developed across the condenser C,, possesses an A.F, component corresponding to the modulation 
envelope during the reception of modulated waves and with the beat frequency in the case of 
heterodyne reception of C.W. This A.F,. component is passed by a decoupling network composed 
of R,, and C,, and results in the application of A.F. voltages between the grid and filament of the 
valve V,. The primary winding of a microphone transformer T, and an output level control potentio- 
meter K,, are included in this circuit but their presence does uot materially affect the receiver action. 
A condenser C,, is included in the grid circuit and a suitable bias voltage is derived from a common 
grid battery through a resistance R,,. The anode load impedance of V, consists of the capacitance 
of a condenser C,, and the primary winding of an A.F. transformer T,. 


31. The output stage of this receiver is a Q.P.P. valve V;. In consequence, the transformer T,, 
has a split secondary winding in the two outer leads of which resistances R,, and Rg, are incorporated 
in order to prevent any tendency to self-oscillation to which the inductive nature both of the input 
and output circuits renders a circuit of this description particularly prone. 


32, The centre-tap of the secondary winding of T, is connected to the 6-volt negative tapping 
on the grid-bias battery through a resistance R,,. The auxiliary grid of V, is at the same potential 
as the two anodes. The latter are connected to the outer terminals of the split primary winding 
of an output transformer T, across which two anti-parasitic condensers C,, and C,, are bridged. 


33. The H.T. voltage is fed to the centre-point of the primary winding of T, through a resistance 
R,). A condenser C,, by-passes the H.T. supply. The secondary winding of T, is connected to 
the TELEPHONE contacts of a socket J, which is of the combined micro-telephone type. 


34. A diode valve V, which is connected across the input circuit of the receiver acts as a damping 
resistance to prevent the generation of excessively high currents and voltages in the circuit when 
the receiver is used for listening through. 


Grid bias for R.F. valves 


35. The four-pole three-way switch S, controls the grid-bias arrangement. ‘The position | 
of the switch is suitable only for R/T reception, the control bias on the valves V,, V3, V; and V, 
being automatically varied in proportion to the R.F. voltages developed across the secondary winding 
of the transformer L,;. The gain of these stages varies correspondingly so that a weak signal receives 
greater amplification than a strong signal. 


36. ‘Phe signal intensity is maintained at the desired level by means of the manual volume 
control which is effected by utilising one of the two variable resistances R,,, fitted in the receiver, 
or Rg, fitted in the remote controller, The resistance R,, is connected to the receiver by a three-point 
plug and socket SK,. The insertion of the plug automatically disconnects the internal volume 
control. In the theoretical circuit diagrams the plug is shown removed from the socket and for the 
purpose of the following explanation it will be considered as so removed. 


37. Mention was made, in para. 30, of the voltage developed across the condenser C,, during 
the reception of R/T signals. This voltage consists of an A.F. component which it is desired to 
amplify, superimposed upon a charge which develops a negative polarity upon that side of the 
condenser which is directly connected to L,,. The leakage of this charge, during reception, is 
effected via the resistances R,, and R,, and unidirectional current flows through them, The resistance 
of this léakage path may be varied between 250,000 ohms, with R,, short-circuited, and 300,000 
ohms, with R,, fully in. 


38. A signal of given strength will, depending upon the setting of R,,, produce some mean 
definite potential across Czy. The negative side of C,, is connected to the grids of the valves V,, V3, 
V, and V, through a common A.F. filter system comprising resistances R,, and Rj, with condensers 
C,, and C,,. Individual decoupling systems are incorporated in the grid circuits of the individual 
valves; R, and C,, for V,; R,, and C,, for V,, Ry, and C,, for V, and Ry,, Cg, for Vs. The 
respective grids are supplied through R;, Ry, R,, and Ra. 


39. The grid-bias voltages of all the R.F. valves are, therefore, controlled by the mean potential 
of the reservoir condenser C,, of the detector. This, in turn, depends upon the mean amplitude 
of the R.F. voltage across the output winding of L,,, but this amplitude is, in effect, that of the 
carrier. Thus the grid bias and, consequently, the gain of the R.F. stages is automatically adjusted 
and is, approximately, inversely proportional to the carrier voltage induced in the aerial by the 
incoming signal. 


40, When the switch S, is in position 2, a resistance K,, and a condenser C,,, in series, are 
connected in parallel with the detector reservoir condenser C,;,. The resistances R,,; and Rgg, in 
series, form a leakage path across C,, whilst the condenser C,, is in paralle! with R,, and has only 
a secondary effect. The resistances R,, and R,,, in series, form an adjustable potentiometer across 
the grid-bias battery. A fraction of the voltage of this battery is applied, vza resistances Rg, Ryg, 
R,, and R,,, to the control grids of the R.F. valves. This fraction is adjustable between a lower 
limit fixed by the resistance R,,, and the whole voltage of the battery. 


41, When the switch §, is in position 3 the bias control is exactly as in position 2 but the filament 
circuit of the heterodyne oscijlator V, is completed. Either position 1 or position 2 may be used 
for R/T reception and position 3 must be used for C.W. reception, For I.C,W, the bias switch 
should be in position 2. 
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Intercommunication and side-tone circuit 


42.. The microphone, which is energized by the L.T. battery, is connected through the socket 
J,. in series with the primary winding of the microphone transformer T,. The secondary winding 
of T, is shunted by the intercommunication volume control Rg, which is pre-set. The circuit is 
completed to the grid and filament of the valve V, which now functions as a plain triode and amplifies 
the speech-induced voltages. The amplified voltages are passed through the Q.P.P. output valve 
V, and the output transformer T, to the telephone contacts of the socket J, for intercommunication. 


43, The high impedance primary of the intercommunication transformer has the primary of 
the transmitter microphone transformer shunted across it. This transformer is of high step-up 
ratio and the resistance of the primary is in consequence comparatively low. It would seriously 
load the intercommunication transformer T, were it not for a 2 s¢ F condenser and 1,000-ohm 
resistance in the O.P. line contained in the transmitter T.1115. 


44, This circuit provides not only for intercommunication but also for side-tone on all types 
of signalling and for R/T. When the T.1115 is arranged for R/T the microphone works into both 
transmitter and receiver, modulating the former and providing R/T side-tone in the latter. It 
Must be appreciated that such side-tone is no evidence of radiation. 


45. Asimilar circuit is used when the transmitter is arranged for I1.C,W. or C.W. The microphone 
is switched off but the transmitter modulator valve is oscillating and the A.F. frequencies from 
it are applied via the microphone transformer and intercommunication transformer to the receiver 
A.F, amplifier. 


The D/F circuit 
46. Provision is made for D/F and sense-finding on the YELLOW or lower frequency range 


(142 kc/s to 1,600 kc/s) in conjunction with a rotatable screened loop which ts part of the aeroplane 
equipment, 


47. When the switch §, is in the D/F position the non-directional aeria! is earthed. If the 
rotating loop aerial is fitted it is normally connected by means of a two-point plug and socket Sk, 
to a RECIPROCAL-BEARING switch $,. When the selector switch 5,.is at the YELLOW (U.F.) 
and D/F position with the range switch S, set to one of the three D/F ranges, the loop aerial is 
connected to the primary winding of one of the R.IF. transformers, L,, Ls, or Lg. 


48. The secondary windings are tuned to the desired frequency by the condenser C, and are 
connected between the grid and the filament of the first frequency changer valve V,. The same 
process of amplification, detection and reproduction at the telephones as detailed for the receiver 
circuit obtains. The direction from which the signals are arriving, relative to the fore-and-aft line 
of the aeroplane, may be determined, subject to an ambiguity of 180 degrees, by swinging the loop 
through 360 degrees and noting the minitnum signal strength at two readings in accordance with 
the method described elsewhere in this publication. The position of S,, either BEARING or 
RECIPROCAL, is immaterial during this operation. 


49. When the switch §, is in the SENSE position and the loop aerial is connected to an appropriate 
range coil, the non-directional aerial is also connected to the secondary winding of the coil through 
a fixed condenser C,, variable resistance R, and a fixed resistance Ry. At the correct adjustment 
of R, the polar diagram of reception is approximately heart-shaped and the ambiguity in the bearing 
of the distant transmitter is resolvable, 


50. Of the remaining switching arrangement of this receiver the ON-OFF switch 5S, is a 
four-pole single throw switch. Three of the poles S,y,-S.- and S,;q make the grid-bias line, the 
H.T. positive and L.T. positive respectively. The section $,, short-circuits the aerial tuning 
coil in the OFF position, and protects the receiver from damage caused by using the T,1115 when 
the listening-through circuit of the receiver (and the diode valve V,) is not switched on. 


S51, The switch S, is a break circuit switch mounted as part of the assembly of the socket Sk,. 
The insertion of the plug from the remote controller disconnects the internal volume control circuit. 


Coil ranges 
§2, The approximate frequency coverage of the various coils incorporated in the receiver and 
selected by the switches S, and S, are as follows:— 
TRAFFIC or D/F (YELLOW) 


RANGE 1. 142 kc/s — 315 ke/s 
RANGE 2. 315 kejs = 700 kc/s 
RANGE 3. 700 ke/s — 1,600 kc/s 


UPPER BAND (GREEN) 


RANGE 4. 2:0 Mc/s — 4-4 Mc/s 
RANGE 5. 4.4 Mc/s — 7-3 Mc/s 
RANGE 6. 7-3 Mc/s — 12:0 Me/s 
RANGE 7. 12:0 Mc/s — 20-0 Mc/s 


CONSTRUCTIONAL DETAILS 


53. The receiver R.1116 consists of two main portions, namely, a front panel which carries 
all the controls including the tuning mechanism of the two oscillators and a chassis which carries 
the amplifier portion. A general view showing the front panel controls is given in fig. 1, a plan 
view of the chassis in fig, 6 and an underside view in fig. 7. Bench-wiring diagrams of the tuning 
and amplifier sections are shown in figs. 8 and 9. 


94. Keferring to fig. 1, the two ranges are coloured YELLOW for the ‘L.F.’ or lower frequencies, 
from 142 kc/s to 1,600 kc/s and GREEN for the‘H.F, or higher frequencies from 2-0 Mc/s to 20 Mc/s, 
this code being in accordance with that used for the transmitter T.1115. The controls are annotated 
to correspond with the component actuated by them, as shown in fig. 2. 


55. The YELLOW range switch S$, is driven through gears (1, fig. 6}. The switch through 
its sections Sy) and S,, selects one of three TRAFFIC COILS L,, L, and L, (Ranges 1, 2 and 3) or 
one of the three D/F coils Ly, L;, L, which are enclosed in a separate screening compartment (1, fig. 7). 
The D/F coils have loop windings superimposed upon them. The YELLOW aerial tuning condenser 
C, is driven through a 6:1 reduction gear. 


96, The switch S, also selects, through its sections Sge, one of the three first oscillator circuits 
which are simultaneously tuned by a control (1, fig. I). The control (1) operates the dial (3) through 
a 21:} reduction gear, part of the mechanism of which can be seen in fig. 7. The dial is calibrated 
o each range and has a degree scale on the edge. Readings are taken against a transparent fixed 
indicator. 


57. The control knob (1) is rigidly attached to a flange. A bushed carrier (2, fig. 7) is caused 
to move along a threaded shaft (3, fig. 7) by rotation. The carrier inserts or withdraws iron dust 
cores which determine the inductance of the coils. The mechanism for the control of the GREEN 
range is operated in a similar manner. The switch for this range is S, and the tuning control (2) 
is associated with the dial (4). 


98, The aerial is brought to either of two alternative aerial sockets Sk, or Sk,. The internal 
volume control potentiometer K,, is removed from circuit when the external volume control is 
connected by inserting a plug into the socket Sk,. The D/F socket Sk, is connected, under a screen 
{2, fig. 6} to the loop reversing switch S, engraved RECIPROCAL-BEARING. 


59. A plan view of the chassis, with the cover removed, is given in fig. 6. The valves and the 
screening Chambers are identified by the annotations of fig. 2, The grid-hias battery plugs (3) are 
of the expanding type; before withdrawal the plugs are contracted by turning the top in a counter- 
clockwise direction. 


60. The I.F. transformers and the pre-set tuning arrangements connected with them can be 
plainly seen. Part of the gearing arrangement (1) in connection with S, is visible. 


61. The underside view of the chassis in fig. 7 shows the compartment screening which, roughly, 
corresponds to the various stages of the receiver, The TRAFFIC YELLOW coils are in the 
compartment (4}. The oscillator grid and anode coils are in the compartment (5). The TRAFFIC 
GREEN. tuning arrangements are in the compartment (6). 


62. The D/F aerial coils are separately housed in the screening compartment {1} which ts itself 
contained in the compartment (8) associated with the components of the second 100 ke/s I.F. 
transformer circuit. The components associated with the valve V, are in the next compartment 
(9) which is adjacent to the compartment (10) containing the first 1,700 kc/s I.F. transformer L,, 
circuit components. 


63. The first I.F. amplifier (V,) circuit components with those of the second 1,700 kc/s I.F. 
transformer L,,, the battery supply plug and decoupling components are in the compartment (11) 
at the bottom left-hand corner. The components associated with the double diode V, and the 
QO.P.P. valve V, are in compartment (12). The heterodyne oscillator (13) and its exterior circuit 
components are mounted directly above the compartment (12), The variable resistance Ryg¢ is 
pre-adjusted by a screwdriver through a rubber gommet (14). The oscillator, second frequency 
changer, and heterodyne oscillator are tuned by a screwdriver through ports, one of which (15) 
is shown open, 
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VALVES AND BATTERIES 


64. The receiver is battery operated, the H.T. supply being obtained from a 120-volt battery, 
the L.T. from a 2-volt 20 aH accumulator and the grid-bias from a 10-5-volt battery. The total 
filament current is approximately 1-6 amperes. The mean H.T. current varies from about 14 mA 
quiescent to about 25 mA on full load. The full 10-5 volts grid bias ts applied to the volume contro! 
potentiometer IR,, and taps are used for the triode portion of the double-diode V, (3 volts) and 
the Q.P.P. output valve V, (6 volts). 

The valves used in the receiver are as follows:— 

Protective diode, type V.U.33 

First frequency changer, type V.R.82 
First I.F. amplifier, type V.R.83 
Second frequency changer, type V.R.82 
Second I.F. amplifier, type V.R.83 
Double-diode triode, V.I.44 

OPP: Miit3s 

Heterodyne oscillator, V.R.21 
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INSTALLATION AND OPERATION 
65. The receiver R.1116 is normally installed in conjunction with the transmitter [.1115, which 
incorporates a SEND/RECEIVE switch having three positions:—-SEND, Off and RECEIVE. 
When the switch is put to RECEIVE the aerial is coupled to the receiver through the listening- 
through condenser and the transmitter tuned circuit is disconnected. This position gives a “free 
receiver’ circuit in which the aerial pick-up is slightly reduced by the listening-through condenser. 
An installation diagram is given in fig. 10. 


To set up the receiver on the ground 


66. Reference should be made to the controls mounted on the front panel shown in fig. 1. 
Before commencing to adjust the receiver to any particular frequency, see that the aerial lead from 
the transmitter is plugged into one of the two aerial sockets SK, or Slt, and that the headphone 
and microphone plug is inserted in the jack J;,. 


67. Make sure that the battery plug is inserted in the socket at the back of the receiver and 
that the batteries are connected. The grid-bias plugs must be fitted in the correct sockets on 
the battery according to the voltages marked on the tags attached to the leads, See that the plugs 
are locked in position by rotating the top portion and ascertain that all the valves are correctly 
positioned with their top leads connected. 


To set up a frequency in the L.F. band 


68. Assuming it is desired to set up the receiver to a frequency of 160 kc/s, switch on by putting 
the switch S, in the ON position. Now set the switch S, to TRAFFIC and the switch 5, to C.W. 
‘The volume control R,, should be set to a position which gives a comfortable level of background 
noise in the headphones. 


69. The range switch S, must now be set to L.F. (YELLOW SPOT), and the band covering 
the required frequency noted. It will be seen that 160 kc/s is to be found within RANGE 1, so that 
the L.F. range switch S, will have to be set to the position TRAFYIC 1. The oscillator dial (3) 
and the aerial condenser C, must now be tuned to the required frequency, and it should be remembered 


that the tuning of the oscillator is exceedingly critical whereas that of the aerial is comparatively 
broad. 


70. Set the oscillator dial to the required frequency in accordance with the calibration and 
adjust the aerial condenser C, to a position corresponding approximately to the position of the 
oscillator dial, Now swing the oscillator tuning by rotating the knob (1) until the required signal 
{which may be from a distant station, or more usually, a suitable wavemeter or signal generator) 
is heard. Having tuned the signal on the oscillator dial, readjust the aenal tuning C, for maximum 
volume. The settings of the oscillator and aerial dials should now be recorded in the operator's 
notebook for future reference. The degree scale round the outer edge of the oscillator tuning dial 
is provided for this purpose. 


71. If R/T or 1.C.W. is required, the switch S, must be put to the appropriate position. Note 
that as indicated in the introduction, certain earlier receivers are not suitable for R/T reception 
due to narrow band width on the second I.I*. amplifier. These receivers can be distinguished by 
the letter N in white on the side of the case to the right of the nameplate. 


72, Fine tuning heads (not shown in fig. 1} may be fitted to the knobs (1) and (2) giving an 
additional reduction of 4:1. These do not change the tuning procedure, but merely require that 
the contro] knob of the fine tuning control 1s rotated rather than the knob (1). 


To set up a frequency in the H.F. band 

73, Should the required frequency be between 2 Mc/s and 20 Mc/s, the procedure to be followed 
is exactly the same as already described, except that the range switch S, must be set to the H.PF. 
(GREEN SPOT) position and the H.F. range switch S$, to the position (4, 5, 6 or 7) according to the 
range within which the required frequency lies. Tuning is then carried out on the H.F. oscillator 
dial (4}, controlled by the knob (2), and the H.P. aerial condenser C,. 


74. It should be noted that when the range switch §, is in the H.F. position, tuning the L.F. 
controls has no effect on the operation of the receiver and vice versa, It will be seen, therefore, that 
the receiver can be set up for two completely independent frequencies, one in the H.F. range and 
one in the L.F. range, the change-over between them being made simply by the operation of the range 
switch Sy. 


Remote control 


75. If remote control is used with any particular installation, it provides fine adjustment of 
the oscillator tuning, and since it does not give control of the range switch or aerial tuning, it can 
be used only to tune over a Comparatively narrow band. The remote volume control, when plugged 
into the socket SK, renders the internal volume control R, inoperative. 


Direction finding 


76. The actual procedure to be followed for direction finding will depend upon the particular 
loop employed. In the following description it must be assumed that the receiver is being operated 
in conjunction with a loop, type f. 


77. Direction finding is possible on the L.F. range only, and when the receiver is used in 
conjunction with an appropriate D/F loop. It is assumed that the receiver has first been tuned 
to the required signal, as already described, with the TRAFFIC-SENSE-D/F switch S, in the 
TRAFFIC position. 


78. Turn the L.F. range switch S, to the position D/F 1, 2 or 3 according to the frequency of 
the incoming signal, and S, to the D/F position. This last operation earths the vertical aerial. 
At this stage it is advisable to re-adjust the L.F. tuning condenser. 


79. Now rotate the loop until the signa! is at a minimum and take the reading on the white 
scale. This gives the bearing of the distant station, but the following procedure is necessary to 
determine the sense of the bearing. 


80. Rotate the loop through 90 deg. until the reading on the red scale corresponds to the bearing 
previously obtained on the white scale. Now operate the BEARING-RECIPROCAL switch §S, 
backwards and forwards until a distinct difference is apparent between the signal strengths at the 
two settings. Note the setting which gives the weaker signal. If the setting thus obtained indicates 
BEARING, then the bearing originally obtained on the white scale is correct, but if RECIPROCAL 
is indicated, then 180 deg. must be added to the bearing originally obtained on the white scale. 


PRECAUTIONS AND MAINTENANCE 


81. Complete servicing of the receiver requires a comprehensive set of test equipment and 
will not normally be undertaken by the Service, but certain fairly obvious points should, however, 
be taken care of by the operator. 


82. He should periodically check the H.T. and L.T. battery volts and the condition of the 
gnd bias battery. If the H.T., battery falls below 105 volts on load it should be replaced, and care 
must also be taken to see that the battery plug is making good contact in its socket. If necessary 
the split pins can be opened to ensure this. 


83. Should all valves in the receiver burn out, remove the top cover and check that there is 
no short circuit between the adjacent tags on the ON/OFF switch S,. The tags on the switch may 
be bent one up and one down in order to give better clearance. Before replacing the valves, check 
with a voltmeter that the voltage on the filament sockets does not exceed 2 volts with the receiver 
switched on. 


84. <A useful check on the condition of the receiver may be made by measuring the resistance 
between the chassis and pin No. 11 of the connector block on the left-hand side of the receiver. 
The block is exposed when the top cover is removed and it is located near the front panel. This 
measurement, taken with the battery plug removed but all valves in position, should give a value 
of 150,000 ohms if the receiver is in good order, Since this reading is liable to vary with individual 
receivers, an allowance of + 20 per cent. should be made. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. When ordering spares for this receiver, 
the appropriate section of AIR PUBLICATION 1086 must be used. 











Oty. Ref. in fig. 2 Remarks 


Ref, No. | Nomenclature Nomenclature 
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10D/10310 } Receiver, type R.1116 
Principal components:— 





ae a ee ee = Ul 
Choke, H.F. | = 
10C/10311 ‘Type 38 3 cH CH,, CH, 
10C/10312 Type 39 1 cH 
10C/10313 Type 40 1 
Coil 
10D/10315 Acrial, type A 1 | 
10D/10314 Aerial, type B I 
10D/10324 Oscillator, variable, I | 
assembly A | 
10D/10325 Oscillator, variable, J | 
assembly B 
101D/10316 Unit, D/F 1 
Condenser 
10C/9178 Type 279 EL | ee 0:0003 x F 
10C/9179 Type 280 2 | Ceo, Cay 0-001 x F. 
10C/9185 Type 286 9 14: 18? Co een Cas 0-01 pt F, 
asx Care Cas, Cos 
10C/10317 Type 391 Z | Gy Ge . 500 py k 
10C/10342 ‘Type 392 2 nov: Ges 0-5 pw I. 
10C/10343 Type 393 ] as 2:0 np F 
10C/10165 Type 386 17) | Cys, Coss Cree GCize Cea, { O11 pe F 
gor Vesr Sas: Saw “ai, 
353 ‘36+ 40+ 42+ “46> 
sar Css | 
10C/11484 Type 535 ] ‘ 70 pp P 
10Cj/11485 Type 536 1 C, 50 ny FE 
10C/11486 Type 537 2 1 Cras Cr 100 py P 
10C/10570 Type 426 1 | c, 25 pp FE. 
10C/3080 Type 1,486 1 | Cyo 150 py EF. 
10C/11490 Type $41 1 | Cy 0:0005 # F. 
Connector 
101/11804 Type 34 4 
LOH/11372 Type 40 1 
Cover 
101D/10318 Bottom 1 
10D/10319 Top 1 
10A/10320 Drive, slow-motion, type 4 2 
Holder 
10H /9615 Valve, type U 3 
10H /9756 Valve, type S 5 
Oscillator 
101D/10322 Heterodyne i Fitted with:— 
1 condenser, type 437 
1 condenser, type 529 
1 condenser, type 542 
1 resistance, type 487 
10D/10323 Second frequency changer | I Fitted with:— 
1 condenser, type 394 
1 condenser, type 437 
1 resistance, type 231 
1 resistance, type 145 
10D/10560 Pedestal, coupling, tuning 2 
Plug 
10H /8515 Type 67 1 
1OH/9112 Type 82 I 
1OH/9113 Type 83 3 
Resistance 
10C/7954 | Type 101 S | Ra; Rig Rea Ray, Reg) 1,000 ohms 
10C/7956 Type 103 3 | kes; Megs: Rag 5,000 ohms 
10C/8018 Type 110 4 iv Ryg, Rey, Raj 0:25 megohms 
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Receiver, type R.1116 (contd.) | 
Principal components (contd.) 
Resistance {contd.) 


——— 


Ref. No. 





10C/8019 Type 111 8 | Rg, Ryo, Rag, Ryo. Rez, | 100,000 ohms 
@ 6 
10C/8020 Type 112 4 1 RRR. Re 30,000 ohms 
10C/8117 Type 123 3 Rg. Rey, Rg, 1 megohm 
10C/8395 Type 144 I ‘ 60,000 ohms 
10C/8519 Type 145 Se | Riu, ha.Re Q-2 megohm 
10C/8521 Type 147 1 ky 0-75 ohm 
10C/9134 Type 231 4 Ris, Ryz, Reg. Re, 50,000 ohms 
10C/10326 Type 373 l Rie 90,000 ohms, variable 
10C/10327 Type 374 i R, 250,000 ohms, variable 
10C/10328 Type 375 1 | Rag §00,000 ohms, variable 
10C/10329 Type 376 = | Ryg, Rego | 150,000 ohms 
socket 
10H/9326 Type 46 1 Sk, Iexternal volume control 
10H/10330 Type 56 2 1 Sk,, Sk Aerial 
10H/i10331 Type 57 I Sk, For D/F loop 
10H/10379 Type 58 | Ty Micro-telephones 
Switch 
1OF/10332 Type 146 l 5, 
10F/10333 Type 147 I S, 
10F/10334 | Type 148 I Ss 
LOK /426 Type 396 l > 
10F/10336 Type 150 I 35 
10F {10337 Type 15] ! 3, 
10F/11713 Type 169 L fs; 
‘Transformer 
10A/10280 Type 16 I Ts 
10A/10281 Type 17 1 iT, 
10A/11494 Type 25 L tT. 
10A/10340 Unit, No. 1 et core lies | Fitted with:— 
2 condensers, type 394 
2 condensers, type 530 
10A/10341 Unit, No. 2 = ‘Pdezex: hig Fitted with:— 
2 condensers, type 394 
Accessorics:— 
5A/1387 Accumulator, lead acid, 2 v. l 
20 Ah, type B 
Attachment 
10D/11715 lind tuning I Green handle 
10D/11768 Tine tuning l Yellow handle 
Battery 
3A/1878 Dry, 10-5 V. I 
5SA/1615 Dry, 120 V. I 
10D/10567 Case, transit 1 
5A/361 Lamp, filament 3-5 V. 2 
Plug 
10H/8516 Type 68 ! Acrial 
10H/9508 Type 77 I Volume control 
Rail, guide 
10A/11284 Type | 1 L-H. 
1OA/11285 Type 2 l R.H. 
10H/8529 Socket, type 39 I 
10H/8530 Disc, indicating, type S/39/A | 1 
Valve 
10E/7738 V.R.21 I V, Heterodyne oscillator 
1Q0E/9829 V.U.33 1 1, Listening-through- diode 
10E/9779 V.R.35 1 iN Q.P.P. output 
10E/10542 V.R.44 1 | V, Detector A/F amplifier 
1OE/4 V.R.82 2 | Ve Vy Frequency changer 
1OE/5 V.R.83 = | Ve, Ve I.F. amplifier 
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INTER-COMMUNICATION AMPLIFIERS 


TYPE BE 
(Stores Ref. LQA/9130} 


and 


TYPE ¢ 
(Stores Ref. 10.A!/11268) 


INTRODUCTION 


1. The inter-communication amplificrs, types B and C, are employed im order to facilitate 
telephonic communication between members of the crew of multi-seater aeroplanes. They 
are suitable for usc only with carbon microphones; where electro-magnetic microphones are 
fitted, a suitable amplifier, e.g. type A1134, must be installed. The two amplifiers are similar 
in design except for the output transformer. In the type 6 amplifier, this transformer is designed 
to match a load consisting of seven pairs of telephones in serics, to the impedance at the output 
valve. The type C instrument is intended to work intu a load consisting of from three to seven 
pairs of telephioncs tn parallel, 


2, The dimensions of the amplifier are 7 in, by 443n, by 61n., and its weight, cluding valves, 
18 approximately 31 Jb. The total weight of the PC installation, including crates and batteries, 
is about 28 Ib. Fig. 1 1 shows an amplifier, type B, together with its transit case. 


GENERAL DESCRIPTION 


3. A theoretical circuit diagram is given in fig. 2, The amplifier is seen to consist of a 
Class B output stage and a driver stage. The microphones, which are connected in parallel 
at the inpul terminals M, My, are energized from the I..T. supply of the 1/C ampiiter, a variable 
Tesistance R, being connected in serics to act ag a volume control, A 200-olim resistance R, is 
connected across the primary winding of Lhe input transformer TR,, in order ta suppress any 
tendency to self-oscillation, and also fo recuce distortion due to the frequency-response 
characteristic of the amplifier. The driver valve V, 15 a triode, and its erid is negatively biased 
(—9 volts}, It operates as a class A power amplihier. 


4, The anode load impedance of the driver valve consists of the transformer TR,. The 
primary winding is included in the anode circuit while the centre-tapped secondary winding 
supplies grid excitation to the Class B amplifier valve, V,, which consists of two complete triode 
assemblies in a single glass envelope. . 


5. The centre point of the secondary winding of the transformer TR, is connected directly 
to the negative side of the filament, no grid bias being employed. The resistances R,, Ry, which 
are connected across the respective halves of the secondary winding, serve more than one purpose. 
In the first place, their presence ensures the suppression of parasitic oscillation, to which the 
circuit would otherwise he subject, owing ta the normally inductive nature of ihe input and 
output Isads. Secondly, they maintain a nearly constant load upon the secondary winding 
of the trausformer TR,. Jf these resistances were absent, the load would vary with the amplitude 
and frequency of the signal to be amplified, giving msc 10 considerable distortion. 


G6, The output impedanec of the Class B valve consists of the transformer TR,, the primary 
winding of which is centre-tapped for anode feed purposes. The secondary winding 1s connected 
to the telephone terminals T,, T,, through a capacitance consisting either of two condensers C,, C,, 
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in series, or the condenser C, alone. The condenser C, may be short-circuited at will by means of 
the switch S,. This switch is engraved TEL and has two positions HIGH and LOW, with 
reference to the comparative pitch of voice frequencies. The LOW position may be found to 
give better quality in the absence of noise, but the HIGH position should give a greater ratio 
of signal to noise, and the overall intelligibility in this position may be superior. 


CONSTRUCTIONAL DETAILS 


7. The amplifier is built up on an aluminium chassis consisting of a front panel carrying 
a U-shaped shelf. It is fitted in a mahogany box which is covered with fabric and painted in 
standard grey colour. Four suspension spigots are provided for holding it in the amplifier 
crate. Fig. 1 shows the general appearance, and also the transit case. On the front of the panel 
are the battery socket (1), the volume control (2), the battery switch (3) and the tone control (4). 
The valves are inserted in the appropriate sockets through the door (5). When the amplifier 
is installed in an aeroplane this door should be closed and secured by means of the knurled 
screw. Connection to the permanent microphone-telephone circuits of the aeroplane is made by 
means of the four-pin plug (6). 


8. Fig. 3 shows the wooden box (1) which houses the grid-bias battery. The cells are 
maintained in position by a wooden cover, not shown in the illustration. The battery consists 
of three dry cells (Stores Ref. 5A/1548) which are connected in series by soldering the terminal 
lugs. The external leads are also soldered to the end connectors. In renewing this battery it 1s 





Fic 3, Chassis, rear view. 
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most important to perform the requisite soldering operations as rapidly as possible, and with 
the minimum heat consistent with efficient joints. It is therefore necessary to take particular 
care in cleaning the connections before soldering. 


9. The volume control cheostat (2) consists of a resistance having a maximum value of 
1,790 ohms. Eight tappings are provided, the resistance in series with the microphone on the 
respective tappings being 0, 20, 80, 210, 440, 760, 1,190, 1,790 ohms. The microphone transformer 
(3) is mounted on the underside of the shelf, a }-watt rod type resistance (4) of 200 ohms 
being connected directly across the primary terminals. Below the microphone transformer 
is the inter-valve or driving transformer (5). Resistances (6) of the 4-watt rod type, 50,000 ohms 
each, are connected directly across each half of the centre-tapped secondary winding. To the 
tight of the transformers is the terminal strip (7) to which are taken the battery leads from the 
socket (8) and the microphone-telephone leads from the external circuits. The “ filament- 
negative "’ line is earthed to the chassis at (9). 


10. Fig. 4 shows the 4-pin socket (1) for the driver valve, the 7-pin socket (2) for the output 
valve, and the output transformer (3). Adjacent to the latter are mounted the two tone control 
condensers (4). The tone control switch (5) and battery switch (6) are also shown in this 
illustration. 





Fic. 4. Chassis, side view. 


11. The photographs (figs. 3 and 4) actually show the details of the amplifier, type B, In 
this instrument, the output transformer is a transformer L/F, type G (Stores Ref. 10A/9139). 
In the amplifier, type C, the output transformer is a transformer L/F, type F (Stores Ref. 
10A/9138) and is identical with the driving transformer. In the amplifier, type B, each tone 
cortrol condenser has a capacitance of 0-001 uF (condenser type 260, Stores Ref. 10A/9133), 
while in the amplifier, type C, condensers, type 324, 0-05 uF (Stores Ref. 10A/9629) are fitted. 
, Fig. 5 is a bench wiring diagram of the type BK amplifier, and is also applicable to the type C 
amplifier, subject to the above modifications. 

VALVES AND BATTERIES 
12. The driver valve is a V.R.19 (Stores Ref. 10A/7846) and the Class B valve a V.R.32 


(Stores Ref. 1OA/9141). A 2-volt 20 Ah. accumulator (Stores Ref. 5A/1387) is used for L.T. 
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supply and a 120-volt dry battery (Stores Ref. 34/1333 or 54/1615) for H.T. supply. The grid- 
bias supply consists of three 3-volt dry batterics (Stores Ref. 54/1548) connected in series, and 
fitted inside the amplifier, The other supply batteries are fitted m a special cratc. 


INSTALLATION 
Amplifier 1/C, type C 


13. Certain types of aircraft R/T apparatus, c.g. the T.1083-R.1082 installation, are 
adapted for inter-communication by employing the microphone circuit of the transmitter and 
the AF stages of the receivcr as an I/C amphier, This arrangement is primarily intended for 
use only i in two-seater aeroplanes, but it may also be installed tn three-seaicr aeroplanes, if ane 
uf the three positions is rarely manned. When inter-communication is requited between al] 
three positions, an I/C amplifier, type C, may be installed. This equipment is particularly 
adapted for usc with the microphone-telephone circuit wiring, as fitted for transmitter-recelver 
inter-communication in the installation referred to above. 


14. A typical installation diagram is given in fe.6, The 1:C amplifier is meunted by means 
of rubber shugs in a special crate, the L.T. and H.T. batteries being fitted in a second crate 
as close as possible to the amplitier crate. The batteries are connected to the EC amplifier 
by suitable plugs and sockets as shown. The requirements of the installation are as follows. 
The radio opcrator’s microphone and telephones are normally connected to the radio transmitter 
and receiver respectively, while the microphones and telephones of the other members of the crew 
are connected to the input and output terminals respectively of the 1/C amplifier. Arrangements 
must be made for the radio operator to transfer lis cquipment to the JC circuits as necessary . 
The other members must therefore be able ta inform him that he is required te transfer to this 
circuit, In addition, provision must be made for other members of the crew to use the R/T 
lnstallation when necessary. 


15. In the installation shown in fig. 6, these requirements are met in the following manner. 

The “telephone” and ‘ microphone _ connections of the 1/C amplifer, type C, are brought 
to a combined micro-telephone socket, type 29, which carries a distinguishing label engraved 1 ;C. 
Similarly, the input terminals of the transmitter nucrophone circuit, and the output terminals 
of the radio receiver, are brought to a similar socket carrying a distinguishing label engraved 
WT. These sockets are additional to the three sockets, type 29, appropriate to the three IC 
positions, c.g., “pilot ’’, “bomb aimer”’, “radio operator’”’, which are connected to the 
microphone and telephone lines by means of terminal blocks, type B. 


16. The micrephene (— and —) and telephone {+ and a lines are connected to a 
combined micro-telephone plug, type 58, referred to in fig. G as the [/C line plug. Tf this plug 
is inserted in the “ [iC ” socket, the [/C lines are connected ta the Lic amplitier, Ii the radio 
operator inserts his micro- telephone plug, Lype 58, into the ‘‘ W/T ” socket, he is able to transmit 
and receive on radio, while the other occupants are ed to the Lic amplifier only. In 
order to transfer to the IC system, the radio operator shifts his micro-telephone plug into the 
operator's I" socket, He is then entirely isolated from the radio installation. 


17. Should the pilot or bamh atmer require to use the R/T installation, the ['C linc plug 
must be transferred to the “WT” socket, the cadio operator's micro-tclephone plug being 
inserted into the “operator's 1/0’ socket. The R/T installation may then be used by any 
necupant, the send-receive switch, receiver volume control, etc., being operated by either remote 
or local control, according ta circumstances. 


18. The required manipulation of plugs and sockets is performed by the radio operator ; 
the “T/C, “ WiT",) and “ Gperator’s [C'' sockets must be grouped and mounted in a 
convenient position for this purpose, 
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19. In order to attract the attention of members of the crew before using the I/C system, 
and in particular that of the radio operator (who may be connected only to “ radio "’) a system 
of warning lamps is fitted. This consists of a lamp and push switch at each I/C position. These 
are fed from the 12-volt general service accumulator through a fuse, type D, mounted in a fuse 
box, type A. The wiring is so arranged that the operation of any switch causes all three lamps 
to light. 


20. When this system of I/C is installed to replace the transmitter-receiver I/C system, 
the following points require attention. Unless already mounted in the particular type of 
transmitter, special microphone chokes will be provided, e.g., in the case of transmitter T.1083, 
the choke unit, H.T. key and mic (Stores Ref. 10A/8464). Care must be taken that the “ Tel +- "’ 
terminals of all sockets, type 29, are connected to the positive terminals of the telephone terminal 
blocks, and the latter to the tip of the telephone plug, type 1. The lead connecting the I/C 
terminals of the transmitter and receiver must be removed before fitting the ‘‘ operator's I/C ~ 
socket. 


Amplifier 1 C, type B 


21. The I/C amplifier, type B, is used to provide inter-communication in multi-seater 
aircraft, As many as nine I/C points may be wired up, but not more than seven of these, including 
that of the radio operator, will be in use during any one flight. Each I/C point is fitted with a 
telephone terminal block, a microphone terminal block, and a combined micro-telephone socket, 
type 28. This socket is externally similar to the socket, type 29, but the telephone contacts are 
arranged for connecting telephones in series, i.e., unless a plug, type 58, is actually fitted in the 
socket, the telephone contacts are short-circuited. 

22. In addition to the I/C amplifier, the I/C system incorporates a control switch, by means 
of which the radio operator exercises a certain degree of contro] over the microphones and 
telephone receivers which are connected to the radio installation and the I/C system. The 





Fic. 7. Switch I/C, type 25. 
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switch, type 25 (LiC control} is used for this purpose. The general appearance and construction 
of this switch, and the base upon which it is mounted, is seen in fig. 7. The base is the centre 
one (1) of the three lower units, Et is secured in a position convenient to the radio operator by 
countersunk screws. The hase is fitted with nine female spring contacts (2) carrying soldenng 
tags; these are lettered A to G, C and G being duplicated. An ebonite cover plate (3) is fitted 
aver the base and secured thereto by countersunk screws shown in the photograph, The wiring 
is taken through the rectangular duct (4). The cover plate is pierced in order that the male 
contacts (5) of the switch (6) may engage with the spring contacts in the base. 


23, The switch (6), as viewed from the rear, is shown on the left, The nine fixed contacts 
(only one of which (7) is clearly visible} and thirteen flat spring-jaw contacts (8) form, in effect, 
four separate four-point switches. A front view of the completely assembled switch (9) is scen 
above. The switch handle (10) has four positions respectively engraved T/C, I/C and W/T, 
WT, TC, WiT AND PILOT, 


24. The four positions function im the following manner :— 


1/C.--All telephone receivers are connected in series across the output winding of the 
[iC amplifier, The radio receiver is isolated from all telephones. 


LC and W/T.—All telephone receivers are connected in series, across the output winding 
of the [IC amplifier, In addition the radio operator's telephones arc connected 
to the output valve of the radio receiver in the normal manner. Thus the radio 
operator receives both radio and L/C signals at (practically) full strength. The 
remainder of the crew obtain fuil strength T/C, and feeble radio signals which suffice 
to inform them that the radio operator may be “ busy ”’. 


W/T.--tm this position, the radio operator’s telephones are disconmected from the LC 
circuit and connected only to the radio receiver. It will be noted that although he 1s 
unable to listen to I/C, he may still speak to any member of the crew. 


iC, W/T and Pilot—This position is similar to 1/C and WT, except that pilot's 
and radio operator's telephones ate connected to the WT radio reeciver, while all 
members of the crew are on IC, 


The manner in which these connections are obtained is shown in fig. 8. 


25, A typical installation diagram, utilizing what is called the split microphone circuit, 
is given in fig. 9, The © amplifier crates and batterics are amitted as these are exactly 
the same as in tig, 6. In the split microphone circuit system, there are, in effect, two [jC 
microphone lines, one for those positions which may require to use the radio installation, and 
the other for those points which require I‘C only. Referring to fig. 9, the input circuit to the 
transmitter microphone transformer is connected to a plug, type 62, via a pair of microphone 
chokes. The “T/C only” microphone line is connected to a second plug, type 62. The “R/T 
and [/C ” microphone line is connected to a socket, type 19. By shifting the latter socket from 
one ping, type 62, to the other, the microphone in positions on the “‘ ]/C and R/T "’ line may be 
connected either to the position on the “ 1/C only” line, or to the R/T transmitter, This socket 
is under the control of the radin operator. 


26. The various telephone connections which are obtained by manipulation of the switch, 
type 23 (LC control}, are easily traced with the aid of fig, 8. It will be observed that although 
both first and second pilots’ positions are wired between points B and EF, only one of these wil] 
normally be manned. The bomb-aimer’s microphone is wired on the “I/C and R/T”’ line, 
but his telephones are wired on the “ [/C only” line, since he may require to transmit, but not 
ta receive, R/T signals. The navigator's socket may be connected either on the “ R/T and 1/C”’ 
line (in series with thase of the pilot) or as shown in the diagram. 
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OPERATION 


2/, In installations incorporating the amplifier, type C, the operator’s microphone-telephone 
plug is normally maintained in the W/T socket and the [/C line plug is fitted in the L/C socket. 
The WT operator is therefore isolated [rom the IAC system, but his attention may be attracted 
by flashing the warning lamps. A simple prc-arranged code may be arranged, e.g. in order that 
the W/T operator may indicate that he is handling radio traffic and therefore not able immediately 
ro revert to LC. 


28. In the type B (split microphone circuit} installation, the switch I/C control is used 
in the following manner. The microphone socket type is normally mated with the “ I/C only ” 
plug, type 62, so that all microphones are in parallel. The I/C control switch is maintained 
m the “1/C and W/T”’ position, in order that the radio operator may obtain good strength 
radio signals, while remaining on the [/C cirenit. Te receive radio signals free from 1/C interference 
he may place the IC contyl switch to" W/T"’, but must revert to “ T/C and W/T” as soon 
as possible, since no [C warning circuit is fitted for calling purposes. 


23. The position “1:C, WiT and pilot ’ may be employed while obtaining a D/F bearing. 
Both operator and pilot receive full strength radio signals and are in intercommunication with 
each other, but isolated from the 1/C circuit. The “J iC” position is rarely required, but allows 
I/C to be employed in the presence of strong interfering radio signals, 


PRECAUTIONS AND MAINTENANCE 


30, Since all microphones are connected in parallel, care must be taken that the switch 
fitted to each is normally maintained in the “ off’ position, and is switched “on” only when 
it is necessary to speak. If this is not done, the speech level will be low and the noise level high. 
Ifheient working cannot he expected unless this practice is strictly adhered to. 


31. The I/C amplrher must be switched on prior te any flight and continuously maintained 
in this position. Care must be taken to switch off before leaving the aeroplane. The L.T 
battery should be recharged after cach flight, and the H.T. battery should be tested at the same 
fame. Jt should be replaced when the voltage, on discharge, has faJlen to 160 volts, 


$2, The anode current may be checked by removing the plug, type G4 (H.T.-+), from the 
ELT. battery and counecting a suitable milliammeter in series. On switching on the 1/C amphher 
the no-signal anode current should be of the order of 7 mA. If it differs greatly from this, the 
valves may be tested separately as follows. Switch off the amplifier and withdraw the triode. 
The no-signal anode current, i.e. that of the Class B valve alone, should be about 4 mA, A 
similar test on the triode alone should give a no-signal anode current of about 8mA. The total 
anode current durmg loud speech should be of the order of 12-15 mA, 


$3. The valves may also be tested by means of a valve tester, type 2, if available. The 
adjustments of the valve tester. and the mcicr readings to be expected, are given in the matruction 
card supphed with the instrument, 


44. The grid-bias voltaye may be tested im sdéte as follows. Disconnect the amplitier 
battery plug and withdraw the triode yalye. Connect a high resistance voltmeter, reading 
not less than 0-10 volts, between the 1..T.-point on the battery socket and the grid socket of 
the triode valve-holder, the latter point being connected to the ncgative terminal of the volt- 
meter, Switch on the amplifier; the voltmeter should register the voltage of the grid-bias 
battery. If this is less than 7-5 volts a new grid-bias battery shonld be fitted. 
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The following list of parts is issued for information only. 


APPENDIA 
NOMENCLATURE OF PARTS 


In ordering spares for J/C purposes, the 


appropriate sections of AIR PIU RLICATION 1086 should be used. 








| Quantity : 
Ref, Nr Nomenclature. ——= - Remarks. 
. ) Type B. | Type © 
| | | 
s . ae —— - << i ee 
LOA /9190 | Ampimer, [/C, type I... ne i of | 1 High | 
1OA{1I2Z68 .. 0 Amplifier, [/C, iype C be on 2 ] 
| Principal Components :— . 
IGA 9132 Case me 1 ] 
InA (S138 Transformer, LA. . type F J 2 
JOA fOT 39 Translormer, 1.F..typeG . 1 ni] 
IODA SP OTE Transformer, microphone, type: C 1 ] 
LOASLAS Resistance, type 232. sk I l Variable, O-1,790 ohms, 
IWA/S1LA4 {esistance. type 2a l { S000 ohms. 
TAS 7952 Resistance, type $9 ] ] 200 ohins. 
OA SSL 3S Condenser, type 260... a Bi eg | nil | 0.001 uF, tome control. 
10.4 /9629 Condenser, type g24 a ei 6 nil 2 © 0,05 uF, tone control. 
IGA (S064 Switch, type 7i 5 it a oe: ] ! 
1OA /9137 Switch, type 94 5G ee is 25 | 1 } | 
LOA '9131 7 Box, battery (erid-bias} Be x ] nl 
1OA S113 38 Box, battery ee * mn oe | nil 1 
104/916 Socket, type 45 sh , 1 
1OA /7280) Plug, type 33 1 I 
Fitted with :--- | 
PAS 7281 LJise, indicating, type B | 1 l 
TOA! TIMF Spigot, iustruinent suspension, type B eh 4 
Accessories :— 
WAS 40 Case, transit, for [/C ampiiher I { 
SA /1387 | Accumulator, 9-V, 20Ah i 
SA/IS83 
or * Battery, dry, 120-¥.. ss 3 3 1 } 
SASTGIS | 
SA/TS4& Cells, dry, 3-¥.. a iS 3 ; 
104 (7545 Valve, VRIG9 1 ) | 
1WOA OIG] Valve, V1t 32 } ] 
I I 
(4864) Wt, 23928/1852 44000 499 He. G37 
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AMPLIFIER, TYPE A.1134 
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When the key-switch is in the B position the general purpose transmitters and their associated 
receivers must never be switched on together or a persistent howl will ensue. The transmitter 
must be switched off before switching on the receiver or vice-versa. 


MAINTENANCE 


34. The condition of the L.T., H.T. and grid-bias batteries should be checked regularly. 
Low battery voltages will encourage instability in the A.1134. The L.T. battery should be 
recharged after each flight, and the H.T. and grid-bias batteries tested at the same time. The 
H.T. battery should be replaced when the voltage, on discharge, has fallen to 100 volts. The 
normal values of the grid bias are —3 volts on V, and —6 volts on V,. Care should be taken to 
ensure that the battery is correctly connected. To test the grid-bias battery it is necessary to 
remove the amplifier from its case by taking out the four securing screws at the corners of the 


main panel. 


35. The valves may be tested by using a valve tester, type 2, if available. The adjustments 
of the valve tester and the meter readings to be expected are given in the instruction card supplied 
with that instrument. Attention should be paid to the maintenance of the plugs type 58 and the 
sockets types 28 and 29 and reference should be made to the appropriate section of AIR 
PUBLICATION 1186, Vol. II, Pt. 1, for details. Occasionally a small drop of transformer or 
other suitable oil should be injected into the socket type 29 as a precaution against deterioration 
of the contacts. The electro-magnetic microphones and their cords should be regularly tested in 
accordance with the practice detailed in AIR PUBLICATION 1186, Vol. II, Pt. 1. 


36. It is particularly essential that the screening and insulation resistance of the aeroplane 
microphone wiring is maintained at a high standard. The insulation resistance should conform 
to the following minima :— 


Mic. positive to Mic. negative un .. § megohms 
Mic. positive to Tel. positive " .. & megohms. 
Mic, negative to Tel. positive zs .. & megohms 
Tel. negative to Mic. positive a .. & megohms 
Tel. negative to Mic. negative 65 .. 5& megohms 


Tel. negative to Tel. positive - .. & megohms 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information. When ordering spares for this amplifier, 


the appropriate section of AR PUBLICATION 1086 must be used. 











Reference No. Nomenclature | Quantity | ay fig ey Remarks 
10D/11500 Amplifier, type A.1134 l — | Without valves and batteries. 
Principal components :— 
10D/11502 Case i sis 8 ] — Fitted with four spigots, type B, 
Condenser :— : 
10C/10552 Type 421 “3 > 2 Cc, G S0up F. 
10€/10553 Type 422 ss Ae 2 C,,:&, 100up F. 
10C/10512 Type 543 a8 } C, S00u. F. 
Holder :-— 
10H/9615 Valve, type S ] = 
10H/9756 Valve, type U ] —— 
10D/11507 Panel, connexion — 
Plug :— 
10H/7280 Type 33 ] _ Microphone plug, fitted with 
10H/11510, disc, indicating, 
type F. 
1OH/8515 Type 67 l Battery plug mounted on panel. 
10H/9112 Type 82 1 — Grid-bias positive. 
10H/9113 Type 83 2 — Grid-bias negative. 
10H/11505 Type 129 1 a 10-pole. 
Resistance :-— 
10C/11381 Type 477 1 Rye 90,000 ohms. 
10C/11382 Type 478 1 R, 150,000 ohms. 
10C/11384 Type 480 2 R,, RK, 1 megohm. 
10C/11385 Type 481 1 Ryp 2 megohms. 
10C/11670 Type 504 1 R,, 9,000 ohms. 
10C/11674 Type 508 1 R; 0-S megohm. 
10C/6 Type 540 2 R,, R, 900 ohms. 
L0C/7 Type 541 2 R,, Ry 15,000 megohms. 
10C/8 Type 542 i R, 50 ohms. 
10C/342 Type 708 2 R,s, Ry, | 75 ohms. 
Switch :— 
10A/10255 Type 145 S; 
10A/10338 Type 152 eva Se 
Transformer :— 
10A/10280 L/F., typeQ .. 1 Ts 
10A/11503 L/F., type 26 1 Ls 
10A/11504 L/F., type 27 l T, 
10A/7915 Microphone, type G. I ay 
Accessories :— 
5A/1387 Accumulator, 2 v. 20 Ah, l -- 
type B. 
Battery :— 
5A/1251 Dry, 6 v. : — — 
5A/1333 Dry, 120 v., type A. I — Home service. 
or 
5SA/1615 Dry, 120 v., type B . Il — Overseas service. 
5C/781 Box, receiver... ‘ ] — Circular, to take warning lamp. 
10D/11730 Case, transit .. = ] — 
Disc, indicating :— ; 
10H/11511 Type F 2% ] — Fitted with 10H/7283. 
10H/18 Type P/129/A ate l — Fitted with 10H/11505. 
10H/19 Type S/67/A .. a 1 --- Fitted with 10H/8529. 
Plug :— 
10H/8261 Type. 64 l ~~: 
10H/8262 Type 65 J — 
Socket :— 
10H/7283 Type 12 I — Fitted with 10H/11511. 
10H/8529 Type 39 ] — Fitted with 10H/19. 
Valve :— 
10E/7738 V.R.21 1 Vi 
10E/9779 V.R.35 1 Ve 
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AMPLIFIER TYPE A.1134 
(Stores Ref. 10D/11500) 


INTRODUCTION 


1. The amplifier, type A.1134, has been introduced to facilitate intercommunication between 
members of the crew of multi-seater aeroplanes. It may also be utilized as a modulation pre- 
amplifier and receiver output amplifier with the transmitter-receiver T.R.9F and, subject to 
certain modifications, with the general purpose transmitters such as the T.1083, the T.1154 and 
the T.1154B. The output from the receivers types R.1082 and R.1155 may be connected to the 
input circuit of the amplifier. A maximum of seven pairs of telephones can be connected to the 
output circuit. 

2. The A.1134 is suitable for use only with installations incorporating electro-magnetic 
microphones. The absence of any direct current actuation of the microphone windings and the 
high gain necessitated in the amplification of the voice-induced currents preclude the substitution 
of the electro-magnetic microphone by the carbon granule type. The amplifier cannot be used 
with the modified (“interim ’’) T.R.9F. 

3. Provision is made for certain switching operations by a three-position key, type 145, 
giving various combinations of communication between the W/T operator and the remainder of the 
crew of the aeroplane. A link, or locking strip, is provided to lock the switch in the normal, or 
B position, when necessary. 

4. The dimensions of the amplifier are 6# in. by 44 in. and its weight, without valves or 
batteries, is approximately 4 lb. 8 oz. A transit case is provided. The general appearance of the 
amplifier is shown in Fig. 1. 
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Fic. 1. Amplifier, type A.1134, 
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GENERAL DESCRIPTION 


5. A theoretical circuit diagram of the amplifier A.1134 is given in fig. 2. The instrument 
incorporates two audio-frequency stages consisting of a Class A voltage amplifier, in which a 
triode valve V, is employed, and a Class B (‘‘ quiescent push-pull”) power amplifier with a twin- 
pentode valve Vi The electro-magnetic microphones are connected in parallel to the primary 
winding of a microphone transformer T,. Two resistances R, and R, are connected, in series, 
across the primary winding of T,, the junction of the resistances being earthed. This arrangement 
equalizes the potentials of the ‘respective input terminals with respect to earth and thereby 
assists in the elimination of the undesirable A/F oscillations which would otherwise arise. The 
output voltage of the microphone transformer T, is applied to the grid of the valve V, via a 
condenser C,. The grid of V, is biased negatively through a resistance R,. The values of the 
condenser C, and of the resistance R, are so chosen that, together, they constitute a fixed low 
note attenuation circuit which comes into operation at a frequency of 500 cycles per second and 
so improves the signal-noise ratio. 


6. The anode load impedance of V, consists of a transformer T, with a split secondary 
winding. The lead from the anode of V, to the output primary of T, is screened, the screening 
being earthed. The centre-tapped seceridary of the transformer supplies excitation to the two 
grids of the twin-pentode V, according to the practice known as quiescent push-pull. The value 
of the grid bias is increased to approximately cut-off point, thus reducing the current drain upon 
the H.T. battery, the standing anode current remaining at almost zero until the arrival of a 
signal. Grid bias is applied to the mid-point of the secondary winding of T, vza a resistance R, 
which serves as a decoupling resistance and prevents feed-back to the grid circuit of the triode 
V, by means of the common grid-bias battery. 


7. The input terminal of the secondary winding of T, is connected to one control grid of the 
twin-pentode V,. A connexion is made through the fixed capacitance of a condenser C, to the 
appropriate anode of V,. A similar arrangement obtains between the lead from the. output 
secondary terminal of T, ‘and the second control grid of V,. The significance of the two condensers 
C, and C, in the control grid-anode circuits will be discussed in para. 11. Leads from the anodes 
of V, are ‘taken to the output and the input terminals of the primary winding of a transformer Ts. 
The auxiliary grids of the twin-pentode V, are connected direct to the H.T. positive feed line and 
to the mid-point of the primary winding of the transformer Ts. 

8. The transformer T; has three secondary windings “a”, “b”,and“c”. Winding “a” 
actuates the telephone receivers of the crew other than those of the W/T operators, and is utilized 
e effect modulation of the transmitter T.R.9F. Winding “ b”’ is not at present used. Winding 

” being tapped, is used as a whole, to modulate transmitter T.1083. Modulation of the 
rananitter: T.1154 and T.1159B is effected via the input terminal and the tapping point of 
winding ‘“‘c’’. The isolation of the three secondary windings of T, enables one side of these to 
be maintained at earth potential. When the amplifier is used with “the general purpose installa- 
tions certain slight modifications, detailed in para. 29, are necessary to adjust the amplifier 
output to provide a suitable level of modulation for the transmitters concerned. An additional 
transformer T,, having a transformation ratio of one to one, is provided to actuate the W/T 
operator's telephones. 


9. In order to effect a reduction in the three possible kinds of distortion, harmonic, frequency 
and phase, with consequent loss of fidelity, provision is made in the circuit of the A. 1134 to 
provide i inverse Or degenerative feed-back. In A/F practice this is often referred to as “ negative 
feed-back ”’, and consists of taking a proportion of the voltage from the output circuit and feeding 
it back into the input circuit 180° out of phase. The overall gain of the amplifier, particularly 
at the higher audio frequencies, is reduced, but the benefits outweigh this loss of ampafication. 


10. The first channel of feed-back is that from the OS terminal of the winding “a” of the 
transformer T, through a resistance Rj, to the IS terminal of T,. The resistance Ryo, in conjunc- 
tion with a resistance R,,, forms in effect a potentiometer, and the tapping point, or junction, 


Cries $ FA ESE 99 DON THO OCO0E’SIOr + 


WVYOVIG LINDYID WOILSYOSHL VElIV YWAlsIIdWNV ‘“2°Ol4 





ao J6'BL 
"AIAIDIAY “ADAIDINY 
WO.ry wos} 
nduy = yaduy 


sissey> 





tWd) . 
AZ] plusUesL 





sauoug aii eee t Z in | 
‘sdo/M bio | 8) SQ 
— qweqo—__—2—______—__ aaaeaiiaag 


VDOQOQOQQQ0O0E0 
9} HL 








sauogg $M215 
36 8L 


anos | #3. 
inn oos Gey 


COl- 6 AUT Shh 
(8-2 4) <8OhL 
-W dD Ae] pimsuesay GoD >. 





t) 
vy 
gi 


OZI+ LH +dwey +17 9-99 +99 €-8D <-L1 -LH ‘3 









SNOIUL] [2>S}W 


is tw; 4 1A iW ws 
| _sanue|sisay ha oy aya bry 4y Oy 94 SBE Saty ta 
Sidsuapuo) € zt) $> ry I> 





‘2 dWHD “tb 193S 110A 98iI1dV 


NOILVY3SdO HOLIMS HLM SJONVHO LINDYIO-PSIIV AsIsNIdWV £ Old 





Uy Sawn SW Say Pawan 
<i) Any 
; _— | > Se 
t ena ee eel 
med a 9 


UD UO 
& 
s e 
Qu seca | 
900 OOGO00C 
POO RQVOOOD BU 


mee _-eeeeeeee Oe ™— COE ae eee lc Oe r- — a ee eo 








es | Me | cere ee 


TEN-— — M3a9 9/1 GNV 1/Y———MI8) 
L/M— dOLVdadd a YOLVasdO 


4°9 
_ nthniG sanarey 











seuoyd iG 
"sd /M Sie Oo 36NL 
| ~7nd\nQ JBAIE0y 
JONeINPOW “36 YL >) 
*BSAUOUd SMB1D | ; g V 
JIN - -— — M34D 3/) anv 1/4 -——MIYd 
L/M — YOlvaado - 3/1 GNy 1/Y — yOlvuadd 
sauoud 
sdO/M ) 
JOVINPOM 36% (1VWYON ) 
"7 SOUOYd SM) q 





pSIi'L esol l 


A.P. 1186, VOL. I, SECT. 4, CHAP. 2 
of R,, and R,, determines the proportion of the output voltage from winding “a” re-introduced 
into the grid circuit of V,. Having regard to the values of R,) and R,, the proportion of this 
reverse feed-back is approximately one-quarter per cent. 


11. The second method of re-introducing a proportion of the output impulses into the circuit 
utilizes only the twin-pentode stage of V,. A fraction of the voltage developed across each half 
of the primary winding of the transformer T, is applied to each of the control grids of the valve 
V. by means of fixed condensers C, and C;. Their capacitance is so chosen that negligible feed- 
back exists at frequencies below 2,500 cycles per second but above this, the gain of the twin- 
pentode falls off rapidly. In the absence of the condensers C, and C, the frequency response of 
the amplifier would occupy a wider band of the audible spectrum, continuing up to the region of 
6,000 cycles per second. The condensers limit the band to approximately that of the electro- 
magnetic microphones type 19 or type 21. The effect of this cut-off is to render the amplifier 
more stable and it reduces the tendency to self-oscillation caused by stray capacitance between 
the output and the input circuits. The use of unscreened plugs and sockets in certain portions 
of the aeroplane installation precludes the complete elimination of this stray capacitance. As 
stated in para. 5 the microphone leads are balanced to earth in order to assist in this respect. 


12. A resistance R,, is connected across the output winding “a” of T,, Thus, in the absence 
of telephones this output stage is never entirely unloaded. This resistance also reduces the vari- 
ation of the load impedance with the frequency of the telephone receivers. It has a negligible 
effect upon the output when the amplifier is fully loaded. This winding “a” provides for the 
actuation of six pairs of telephones in parallel. 


13. When the amplifier is used as a sub-modulator of the transmitter-receiver I.R.9F, the 
output from the winding “a ”’ of T, is applied via a step-down transformer in the T.R.9F to the 
control grid-filament circuit of the modulator valve. A simplified circuit in fig. 3 illustrates this 
arrangement. The diagrams in this illustration also incorporate the circuital changes effected by 
the positioning of the key switch of the A.1134 in the A, B and C positions when used with the 
T.R.9F or the general purpose installations. 


14. When the amplifier is used with the T.R.9F a resistance R,; is connected direct across the 
output terminals of the receiver R.1139, The resistance R, is in parallel with the series resistances 
R, and R,,. A condenser C, is in parallel with R,. The junction of R, and R,, is joined to the 
IS terminal of the microphone transformer T,. Thus, a fraction of the A/F voltage across R,, 
as determined by the potentiometer constituted by R, and R,,, is fed into the grid circuit of the 
valve V,. This fraction is so chosen that, after its amplification by V, and V., the A/F voltage 
available across the winding “a ’”’ of T, is approximately equal to the original input A/F voltage 
across R,;. The signals from the R.1139 are therefore accessible to the crew of the aeroplane at 
approximately full strength. 


15. The condenser C, is introduced into the circuit to afford a compensation capacitance. 
The input capacitance of the valve V, and the capacitance-to-earth of the transformer T, consti- 
tute a high note attenuation circuit which is rendered less serious by the capacitance of C,. 


16. Irrespective of the position of the key switch, when the A.1134 is used with the 
pilot-operated T.R.9F, intercommunication and R/T are at all times available to members of the 
aeroplane crew other than the W/T operator. 


17. The whole of the tapped secondary winding “c”’ of the output transformer T, is used 
for the modulation of the transmitter T.1083. Certain modifications as discussed in para. 29 are 
necessary when the amplifier is used in this connexion. With the three-position key switch in the 
central B position the primary of the transmitter microphone transformer is short-circuited. 
The primary winding of the W/T operator’s telephone transformer T, is now connected between 
the high potential output terminal of the receiver R.1082 and the high potential end of the 
amplifier output winding “a” of T,. The W/T operator therefore receives signals from both 
the amplifier and the receiver. The impedance of the winding “a’”’ is very low-in comparison 
with that of the primary winding of the transformer T, and the voltage developed across the 


telephones of the aeroplane crew is negligible. If the receiver is switched OFF the W/T operator 
still receives I/C signals, since the circuit of T, is connected via a resistance Rg. 


18. When the key switch is in the A position the facilities of the aeroplane crew remain as 
described in para. 16. The W/T operator’s microphone is now disconnected and his telephone 
transformer is fed from the receiver only. He is accordingly restricted to W/T operation with 
the transmitter T.1083. He is also isolated from the remainder of the crew and the aeroplane 
call light system must be used to attract his attention when he is required on the I/C circuit. 


19. When the key switch is in the C position the W/T operator’s microphone is connected 
in parallel with the remainder of the I/C line. The primary winding of T, is now in parallel 
with the telephones of the crew. In effect, therefore, all telephones are in parallel across the 
winding “‘a’”’ of T, and also across the resistance Ry. The modulating winding “c” of T; is 
connected to the microphone transformer of the transmitter, the resistance R, being in parallel 
with a portion of the winding. This resistance is necessitated by the requirements of the trans- 
mitters T.1154 and T.1154B, but has a negligible effect upon the input voltages to transmitter 
T.1083. With the key switch in the C position, the output of the receiver R.1082 is fed into the 
amplifier as described for the receiver portion of T.R.9F in para. 14. In this instance, however, 
the resistance R, and the capacitance of C; replace R, and R,. The resistance R, becomes the 
standard load on the receiver, corresponding in this function to Rg. 


20. The modulation of the transmitters T.1154 and T.1154B is effected by a portion of the 
winding “‘c’”’ of T;. With the key switch in the normal, or B position, the modulating connexions 
are similar to those of the T.1083 installation. Position A of the key switch does not change the 
modulating connexions but isolates the W/T operator from the I/C line as described in para. 18. 
In the C position of the key switch the modulating winding “c ”’ of T; is connected to the micro- 
phone transformer of the transmitter, and the earthing of the I/C line via the resistance R, 
preserves the normal loading of the circuit. Facilities are then the same as when the key switch 
is positioned at B, but R/T is available both to the crew and the W/T operator. 


21. Reference is made in para. 18 to the call light system which is a part of the aeroplane 
installation and is used when the W/T operator is isolated from the rest of the crew. On the ten- 
point plug of the amplifier provision is also made for a warning lamp circuit operated from the 
amplifier L.T. battery. Should the necessity for this circuit arise, it consists of a warning lamp 
and push switches, in series, between the positive and negative terminals of the 2-volt battery. 
The circuit is broken at the key switch and is only operative when the key is in the A position. 
Normally the push switches are ON and the warning lamp glows. The occupant of any position 
on the I/C line may thus attract the attention of the W/T operator by repeatedly pressing the 
push switch and so flashing the warning lamp. 


CONSTRUCTIONAL DETAILS 


22. The amplifier is built up on an aluminium chassis consisting of the main panel and a 
sub-panel joined together by a three-sided box. It is contained in a metal case which is painted 
black. Four suspension spigots are provided for holding the amplifier in the transit case. The 
general appearance of the amplifier, with the valves removed and the valve cover opened, is 
shown in fig. 1. The main panel carries the three-position switch (1), the battery plug (2), battery 
switch (3), the valve cover (4) and two rubber bushes (5). The valve cover is hinged to permit 
of the insertion of the valves into their appropriate holders. When in operation in an aeroplane 
the valve cover should be closed and secured by means of the knurled screw (6). Through the 
rubber bushes are led, respectively, the tubular braiding covered leads (7) to the four-pole 
microphone plug, and the leads (8) to the ten-pole I/C modulator and receiver plug. The sub- 
panel carries the two-valve holders (9) and (10) of the triode V, and of the pentode V,. The 
three-sided box provides support for the four transformers, a 20-way connexion panel and clips 
for supporting the grid-bias battery. Two suspension spigots (11) are shown on the left-hand 
side of the case. 
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23. An interior view of the chassis is shown in fig. 4. The microphone cable (1) and the I/C 
modulator and receiver cable (2) are secured to the underside of the main panel by a fixing 
bracket to which they are whipped with sailmaker’s twine. The leads are connected to the appro- 
priately numbered connexion spills on the 20-way panel (3). The grid battery bracket (4) is on 
the side of the three-sided box. On the top of this box and immediately in front of the connexion 
panel are secured the transformers T, and T,. A condenser C, and a resistance R, are connected 
to the grid pin of the valve-holder (5). Between the appropriate anode and the control grid pins 





Fic. 4. Interior view of chassis from the right-hand side. 


of the pentode holder (6) there are the two condensers C, and C,. The decoupling resistance R, 
is joined to the mid-point of the secondary winding of T,. Uniflex grid-bias leads (7) are shown, 
these, reading from the left of the photograph, being the —6, —3 and + leads. These leads are 
connected respectively, to connexion spills numbered 13, 14 and 15 on the panel. 


24. Another interior view of the chassis is shown in fig. 5. On the underside of the main 
panel can be seen the battery plug casing (1), the key switch (2) and the telephone transformer 
T,. Four soldering lugs are visible. The input primary (3) is joined to a six-way connecting 
lug (not visible in the photograph) which is the common earth terminal. The output primary (4) 
is connected to spill numbered 17 on the connexion panel. The input secondary (5) and the 
output secondary (6) both have leads to the key switch. Underneath the telephone transformer 
T, is the output transformer T,. Five soldering lugs are seen and these are the terminals of the 
modulator windings ‘‘b”’ and “‘c’”’. The output terminal (7) of “‘c”’ is joined to the connexion 
spill (8) numbered 8 on the 20-way panel. The tapping connexion (9) of “c” is connected to a 
spill (10) on the panel. The input terminal (11) of winding “c”’ goes direct to the key switch. 
Of winding “‘b” the output lug (12) has a lead to the spill (13) numbered 6 on the panel. The 
a ae terminal (14) of this winding is earthed. A bench wiring diagram of the amplifier is shown 
in fig. 6. 
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Fic. 5. Interior view of chassis from the left-hand side. 


VALVES AND BATTERIES 


25. The amplifier is battery-operated, employing 2 volts L.T., 120 volts H.T. and 6 volts 
grid bias. A 2-volt 20 Ah accumulator, type B, is used for L.T. supply and a 120-volt dry battery 
or accumulator for H.T. supply. The transmitter batteries must not be used. The grid-bias 
6-volt dry battery is fitted inside the amplifier. The valves used are a triode, as first amplifier, 
V.R.21, and a twin-pentode, V.R.35. 


INSTALLATION 


26. The necessary manipulation of the plugs and sockets and the operation of the key 
switch of the amplifier are performed by the W/T operator. The amplifier must be installed 
in such a position as will ensure convenient access for these operations. The general purpose 
transmitters and associated receivers are switched to SEND, RECEIVE or OFF by the W/T 
operator but the corresponding operations for T.R.9F are effected by the pilot. 


27. All microphone wiring must be carried out in screened twin-core wire (Dumet 4), the 
screen being bonded across wherever a break is made at terminal points. The screens must be 
earthed. All microphone sockets must be wired up in the same electrical direction, that is, all 
M-}- must be joined and all M— joined. The microphone leads must not be earthed at any point. 
The earth connexion of the amplifier must be joined to the aeroplane earth or at some point 
connected to it. This connexion may be effected via the earth of T.R.9F, R.1082 or R.1154. 


28. The amplifier i is issued with the key switch handle locked in the B position by means of 
the locking strip. If necessary the locking strip may be removed when the amplifier is installed 
in the aeroplane, depending upon the circumstances in which the amplifier is used. 
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29. The-amplifier must not be used with the general purpose installations unless authorization 
is received. When so utilized, certain modifications must be effected before the amplifier is 
connected to the installation. On the change-over switch of T.1083 the microphone positive lead 
(MIC-+-) must be connected to the L.T.—TRANS. terminal. It should, therefore, be disconnected 
from the L.T.4+ MIC-+ terminal. Unless this modification is made the 8-volt supply for the 
microphone circuit of T.1083 will be short-circuited through the microphone chokes. The I/C 
lead from the top of the transmitter must be removed. In the amplifier A.1134 the spill connexions 
numbers 7 and 8, on the 20-way connector panel, must be short-circuited by a link of wire when 
used with the T.1083. When used with the T.1154—-R.1155 installation the spill connexions 
numbered 9 and 10 on the 20-way panel of A.1134 must be short-circuited by a.link of wire. 


OPERATION 


30. The amplifier, type A.1134 is suitable for use with electro-magnetic microphones only. 
It is intended, primarily, for use with the T.R.9F but, subject to certain modifications which are 
detailed on a label affixed to the side of the amplifier case, it may be employed with certain 
general purpose installations such as the T.1083—R.1082 and T.1154—R.1155. It should be 
noted that when used with the T.1154—-R.1155 installation, a modification to the amplifier as 
detailed on the label for the T.1115—R.1116 installation (with which it was originally intended to 
be used) must be effected. The amplifier must not be used with the general purpose installations 
without authority. The amplifier will not function with the modified (“interim ”’) type T.R.OF 
and the wiring of that instrument must be restored to its original condition before any attempt is 
made to incorporate the A.1134. 


31. The various combinations of communication between the W/T operator and the remainder 
of the aeroplane crew are governed by the three-position key switch (1, fig. 1). The facilities 
given are detailed in the following table :— 








Operator Crew 
Key-switch = 

Position | 
GP. | TR. I/Cc cs: P. | TR. | 1/C 

| | 
A W/T | = — — R/T T/C 
B W/T R/T T/C | — R/T [T/C 

C W/T | 

R/T T/C ! R/T R/T T/C 


mF RR RR A a 


When the key-switch is in position A the operator is isolated from the rest of the crew and his 
attention may be called by the aeroplane call-lamp system. The A.1134 should normally be used 
with the key-switch in the B position and locked in that position by the locking strip. 


32. The A.1134 requires its own battery supplies. It should be switched ON (3, fig. 1) during 
the entire time the aeroplane is in flight. A slight “ chirp” will be heard when the amplifier is 
switched ON or OFF but this is a transient effect due to the warming up of the valve filaments 
and is quite normal. Care must be taken to switch OFF before leaving the aeroplane. 


33. If instability occurs as shown by a loud howl or abnormal H.T. current and apparent 
loss of gain (that is, greater than 10 mA with no speech input whilst varying the position of the 
key-switch) check that the screen of the wiring is bonded throughout. Check that all earth 
connexions are properly made. Check the batteries, for low voltages may bring about instability. 
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AMPLIFIER, TYPE A.1219 
(Stores Ref. 10H/10) 
INTRODUCTION 
I. The amplifier, type A.1219, has been designed to be used in place of the amplifier, type A.1134, 
to provide intercommunication between members of thé crew of multi-seater aeroplanes, in cases 


where a transmitter-receiver, type T.R.1133 is installed together with a transmitter, type T.3065 and 
receivers, types R.3066, R.3080 or R.3085. 


2. In addition to acting as an inter-communication amplifier, the A.1219 will act as a speech- 
input amplifier for transmitter modulation for use with electro-magnetic microphones. Up to seven 
pairs of phones may be connected to the output circuit. 


3. The I/C circuits of the amplifier, A.1219 are adapted for push-button operation by means 
of a relay, which can be operated automatically, if desired, from the contactor mechanism of the 
transmitter-receiver T.R.1133, yielding I/C facilities during contactor periods. The push-button 
controls of the relay disconnect the transmitter-receiver as well as connecting the I/C amplifier in 
circuit. 

4, The amplifier circuits are so designed that though the observer can overhear all incoming 
and outgoing R/T signals, only the pilot’s microphone is capable of being connected to the transmitter, 
so that communications from the observer to the pilot cannot be radiated. 

o. Ihe dimensions of the amplifier, A.1219 are identical with those of the A.1134, namely 
approximately 7% in. long by 6} in. deep by 4} in. high, and its weight, including valves and grid 
bias battery, 5 lb. 2 oz. The weight, inclusive of all associated supplies; but exclusive of fixed 
aircraft wiring, is 19 lb. 6 oz. A general view of the amplifier is given in fig. 1. 
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GENERAL DESCRIPTION 


6. From the schematic diagram, fig. 2, showing the interconnection of the amplifier A.1219 
with the transmitter-receiver T.R.1133, it will be seen that in the normal position of the relay REL,, 
the pilot’s microphone is connected to the microphone terminals of the T.R.1133, and the Phones of 
all members of the crew are connected in parallel to the output circuit of the A.F, amplifier of this 
instrument. 


7. When the transmitter of the T.R.1133 is in operation, its amplifier acts as a speech input 
amplifier, and the outgoing speech is therefore audible in all the phones. Conversely, when the 
instrument is receiving, the amplifier is connected to the receiver output terminals and therefore the 
phones will in this case monitor the incoming speech. The observer’s microphone, and the amplifier 
A.1219 are seen to be disconnected. 


8. The relay REL, may be energised either automatically via a contactor-operated relay, 
actuated by the T.R.1133, or manually by push buttons under the control of members of the crew. 
When a relay is in the energised condition, the pilot’s microphone is connected, in parallel with that 
of the observer, to the input of the amplifier A.1219, and the phones are all connected across the 
output of the amplifier, thus providing full 1/C facilities. The transmitter/receiver is then disconnected 
from both the microphone and telephone circuits, 


9. Referring to the theoretical circuit diagram, fig. 3, it will be seen that the input circuit to the 
amplifier is connected vza a screened twin cable to the primary winding of the transformer T,, and is 
balanced with reference to earth by the resistances R, and R,. 


10. The secondary winding of the transformer T, is connected to the grid-filament circuit of 
the triode amplifier valve V, through the coupling condenser C,, the grid resistance R, being provided 
to make the necessary connection to the 3-volt tapping of the grid bias battery BATT, while 
maintaining the requisite value of grid-filament 1mpedance at the input circuit of the valve. The 
values of the resistance R, and of the condenser C, are selected so as to provide attenuation of 
frequencies below 500 c/s, and thus to reduce noise interference. 


11. The low potential terminal of the secondary winding of the transformer T, is connected 
to earth through a resistance R, which forms part of a negative feedback circuit designed to stabilise 
the performance of the amplifier. The operation of this circuit will be fully described in a later 
paragraph. 


12. The anode of the valve V, is connected via a screened lead to the primary winding of the 
transformer T, and thence to the H.T. supply. The secondary winding of this transformer is centre 
tapped, and connected to the 6-volt terminals of the grid bias battery BATT, through the resistance 
R,, while the high potential extremities of the winding feed the grid-filament circuits of the quiescent 
push pull duo-pentode output valve V,, 


13. The two anodes of this valve are connected to the primary winding of the output trans- 
former T,, and also, through the condensers C, and C, to the control grids of the two halves of the 
valve. The condensers C, and C,; produce a restriction of the frequency response band, due to a 
degenerative action which becomes effective above a frequency of 2,500 c/s. 


14. Four secondary windings are provided in the transformer T,. Two of these are unused, 
while the third is connected through two resistances R,, and R,, in parallel, to provide an output 
similar in characteristic to that obtained from a carbon microphone, which may be used for trans- 
mitter modulation, if required. 


15. The fourth output winding provides the telephone output, and is loaded by the resistance 
R,, whose action is to ensure that the load impedance of the valve does not exceed a predetermined 
value, even if all the phone circuits are disconnected. 


16. One end of this winding is earthed, and the other is connected through the resistance R, 
to the low potential end of the-secondary winding of the transformer T,. The fraction of the output 
voltage developed across the potentiometer comprising the resistances R, and R, is thus applied 
to the grid circuit of the valve V,, yielding a negative feedback effect which renders the overall gain 
of the amplifier substantially independent of battery voltage changes and output impedance changes, 
and also reduces the distortion introduced by the amplifier circuits. 


17. The H.T. and L.T. battery connections of the amplifier are connected to the plug P,, the 
latter via the switch S,;. The remaining external connections of the amplifier are made through a 
connection panel, to the plugs P,, P, and P,. The terminals 6 and 18 are intended for use when the 
aircraft battery has a voltage of 12, while the terminals 20 and 17, which are intended for use with 
24-volt aircraft batteries, feed the windings of the relay through the resistances R, and Rx, which 
reduce the operating circuit of the relay to a suitable value when the higher battery voltage is 
employed. 


CONSTRUCTIONAL DETAILS 


18. Three views of the amplifier, type A.1219, are given in figs. 1, 4 and 5 of which the two 
latter show the underside and the topside of the chassis respectively, with the cover removed. 


19. Referring to fig. 1, it will be seen that all the plugs which provide the external connections 
of the amplifier, with the exception of the plug P,, which is mounted on the front panel of the chassis, 
are connected via flexible multi-core cables which are shown broken in the illustration. 


20. The screw-on cover (1) gives access to the relay REL,, while the hinged door (2) which is 
retained by a coin-headed screw, protects, and gives access to the valves mounted beneath it. 


21. From fig. 5, it will be observed that the connections to the grid-bias battery, BATT,, 
which is mounted within the amplifier chassis, are effected by means of wander plugs. 
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THEORETICAL CIRCUIT DIAGRAM 


FIG. 3 


FIG. 3 


"99460 M16300/149 6/41 4000 C&P Gp. 959 (4) 


A.P.1186, VOL. I, SECT. 4, CHAP. 3 


VALVES AND POWER SUPPLY 


22. The amplifier, type A.1219, employs one valve, type V.R.21, as voltage amplifier and a 
valve, type V.R.35 in the output stage. As has previously been explained, a 6-volt grid bias battery 
is carried within the chassis; the remaining power supplies comprise one 2-volt, 20-amp-hour capacity 
L.T. battery, and one 120-volt battery, type A. 
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INSTALLATION AND OPERATION 


23. Care should be taken when installing the amplifier, type A.1219, that all the screened 
leads of the microphone circuits are bonded together, the continuity of the bonding being continued 
across any necessary junction main earth connexion of the amplifier. The bonding should be joined 
to the aeroplane earth, or to some point connected to it. It is essential that corresponding leads of 
all microphones are connected together, namely MIC-+- to MIC-+-, and MIC— to MIC— 


24. The amplifier should be switched on throughout the time that the aircraft is in operation. 
No further adjustments should be necessary, provided that the necessary battery and other connections 
have been made, and that the valves and connection plugs are firmly inserted in position. 


25. The I/C circuit may be set in operation at any time by depression_of one of the push buttons, 
even should the transmitter/receiver be in operation. The I/C circuit will remain set up only so long 
as the push button is depressed. 


PRECAUTIONS AND MAINTENANCE 


26. “The voltage of the L.T., H.T., and grid bias battery should be checked at regular intervals. 
The L.T. battery should be recharged if its voltage, measured under load conditions, is less than 
1-8 volts. The H.T. battery should be renewed when the voltage falls below 90, or if the amplifier 
appears noisy in operation. The grid-bias voltages should not fall below the values 3 and 6 volts, 
at the points of connection to the circuits of the valves V, and V, respectively. 


ey 
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27. If the amplifier becomes unstable in operation, as demonstrated by “howling” or apparent 
loss of gain, a thorough check should be made to ensure that the bonding of all screened cable is 
satisfactory, and that all necessary earth connections have been effected in an efficient manner. 


28. Especial care should be taken to ensure that leakage does not take place across the micro- 
phone-telephone plugs, as such leakage is a frequent cause of instability, The plugs should periodically 
be lubricated with a small quantity of vaseline, and a little transformer oil may also be injected into 
the sockets with advantageous results. 


29. If L.T. leakage is suspected, the retaining spring over the valve V, should have 1:5 mm. 
H.T. insulating tube, grade E, threaded over the three last turns, below the asbestos binding. This 
eliminates the earthing of the valve metallizing, which short-circuits the L.T. switch §,. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. When ordering spares for this equipment, 
the appropriate section of AIR PUBLICATION 1086 must be used. 














Ref. No. Nomenclature | Oty. Retf.in Fig 3 Remarks 
| 
10U/10 Amplifier, type A.1219 | 
Principal components 
10U/12 Case | 1 
Condenser } 
10C/10552 Type 421 | 2 1 ee 50 wu 
1OC/1151] Type 543 i 4a c 500 wu F 
| Disc, indicating ! 
10H/11510 | Type F | 
1OH/1168 | Type P/129/J 1 
| Holder, valve 
10H/9615 | Type S 1 7-pin 
10H/9756 | Type U t J | 5-pin 
10U/11507 | Panel, connection ; 1 
| Plug | 
10H/7280 Type 33 | of 4-pole 
10H/7274 | Type 34 | 4 2-pin 
LOH /8515 Tvpe 67 | 4-pole 
10H/9112 Type 82 | J Red 
10H/9113 Type 83 | 2 | Black 
10H/11505 | Type 129 1 10-pole 
1OF/535 Relay, magnetic, type 231 I REL, G.P.O. No. 616 
| Resistance 
10C/11381 Tvpe 477 l R. 50,000 ohms 
10C/11382 Type 478 LT. | dee 150,000 ohms 
10C/11385 Type 481 I Re 2:0 megohms 
10C/11670 Type 504 1 R, 15,000 ohms 
10C, 11674 Type 508 1 5 0-5 megohm 
10C/6 Type 540 2 | Ry, R, 500 ohms 
10C/1751 Type 1,75] Bm 1 Be. We 45 ohms 
10C/ | Type | 2 | Re 75 ohins 
10F/10338 Switch, type 152 ae 
Transformer | | 
10K/10280 Type 16 | a he 
10K/11503 Type 100 | & pode 
10K/7916 Type 101 | 1 Te : 
Accessories 
5A/1387 Accumulator, 2V., 20 A.H., I L.T. 
Type B 
5A/1251 Battery 
Dry, 6V : | BATT, G.B. 
Dry, 120V | 
5A/1333 Type A ] Home 
or 
5A/1615 | Type B 1 Overseas 
10U/11730 Case, transit I 
Disc, indicating 
10H/11511 Type F | 1 
10H/1169 Type 3/67/J 
Plug | 
10H /8261 Type 64 | 1 
1OH/8262 Type 65 ae 
Socket | 
10H /7283 Type 12 t i 
10H /8529 Type 39 I 
10H/11506 Type 67 L 3 
: Valve | 
10E/7739 Type V.R.21 l Vi 
10E/9779 Type V.R.35 I V> 
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SECTION 5, CHAPTER 1 


WAVEMETER W.42 
{Stores Ref, 10A/7252} 


INTRODUCTION 


1. The wavemeter W.42 is a sub-standard wavemeter designed for use in main ground 
stations, such as control stations. It is a precision instrument of high accuracy and should 
only be used urider conditions requiring such accuracy and even then, with great care. Essentially 
it is a C.W, valve generator, but in addition the C.W. can be modulated to produce Tonic Train. 
The chief use of the instrument is for measuring the wavelength or frequency of a distant or 
local transmitter, but if required it may be used for the purpose of adjusting a receiver to a 
definite frequency or wavelength. Wavemeter W.42.A is a modified form of this wavemeter. 
The nature of the modifications are explained at the end of this chapter, 

2. The frequency band covcred by the instrument is 8,000 to 15 ke/s (37-4 to 20,000 
pees) divided into six ranges by the use of plug-in coils. The ranges are approximately as 
allows :— : 











Range. | Prequency in ke !s, Wavelength in metres. 

l 
| 

1 §,000 to 6,000, , .. | OF°3 to 5d. 

2 6.000 to 2,000. . . | 50 ta 150. 

3 2,000 to 500 .. .. } 150 to 600, 

4 S00 to 120 .. | 600 to 2,500, 

5 120 to 30 .. | 2,500 to 10,000, 

G 30 ta 15 . | 10,900 to 20,000. 





ee - 














The highest frequency shown is 8,000 ke/s, but if it is required to use the instrument on higher 
frequencies, harmonics can be utilized as explained in para. 33 ef seg. 


_ 3. The overall accuracy of the instrument is ] in 1,000, although it is possible, at many 
poe ae the range of the instrument, to set the variable condenser to a much greater accuracy 
than this, 


4. The instrument employs two valves, one an oscillating valve and the other a modulating 
valve. The anode and grid circuit of the oscillating valve are coupled by means of two windings 
on a plug-in coll unit. The coil is tuned by means of a variable condenser having a capacitance 
of from 70 to 1,250 pyF, and which may be read accurately to -1°. The scale is so divided 
that one degree represents approximately 7 zuF. The capacitance can be increased by means 
of five fixed condensers which may be connected in parailel with the variable condenser by 
means of five separate switches. On range 1, a small condenser is inserted in series with the 
variable condenser, 

5s. The modulating valve is provided for the purpose of producing a modulated radiation 
for setting up a non-oscillating receiver. The modulation is at about 300 cycles per second 
and 1s produced by coupiing the anode and grid circuits of the modulating valve through a 
special lron-cored transformer. 

6. A change-over switch puts the modulating valve in or out of action, and a second change- 
over switch connects the milliammeter across the H.T. or L.T. supply for check purposes. 





GENERAL DESCRIPTION 
7. A theoretical circuit diagram of the wavemeter showing the arrangement for Ranges 2 
to 6 18 shown in fig. 2. The instrument employs two valves, one an oscillating valve V,, and 
the other a modulating valve V,. The anode and grid circuits of the valve V, are coupled 
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FIG.3. CIRCUIT ARRANGEMENT OF RANGE 1. 
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by means of two windings L, and L, on a coil unit of the plug-in type. C, is a blocking 
condenser. For the ranges 2 to 6 the anode coil I, 1s tuned by the variable condenser C,. 
The capacitance is increased by switching into circuit fixed condensers, in such a way that 
they are in parallel with the condenser C,, 


8. The arrangement of the coils and condensers for Range 1 is shown in fig. 3. It will 
be seen that, in addition to a change in the circuit arrangement, a fixed condenser C, has been 
introduced in series with the variable condenser C,. 

9. The modulating valve VY, has its anode and grid circuits coupled by the primary winding P 
and the secondary winding § ot a spccial modulating transformer T, A fixed tuning condenser 
Cs is connected across the primary winding. Connected in this way, the valve generates A.C. 
at a frequency of abeut 300 cycles per sccond and by means of a coupling. coil CC (incor- 
porated in the special transformer) a small A.C. voltage is introduced into the anode circuit 
of the oscillating valve. 

10, A change-over switch S, enables either C.W. or Tonic Train to be obtained. With. 
the switch in the Tonic Train or “ T.T.” position, the coupling coil CC is connected in the anode 
circuit of the valve V,, and the filament circuit of the valve V, is completed. The latter 
connection is effected by the switch 5,, but in fig. 2 it is shown only as a dotted linc in the 
connection to the filament of the valve V,. When the switch is in the “ C.W.” position the 
anode circuit of the valve V, is completed through the telephones instead of through the coupling 
coil CC, and the filament circuit of the valve ¥, Is broken. 

11. A milliammeter M is incorporated in the instrument and, by mcans of a change-over 
switch and resistances, serves as H.T. and L.T. voltmeter to reproduce the calibration conditions. 


12, A diagram of connections is given in fig. 4, which shows the coil holder H having five 
pins, the telephone jack J, the milliammeter M with change-over switch $,, and resistance R, 
and, in more detail than in fig, 2, the change-over switch 5, and the modulation transformer T. 
The filament rheostat has an “ off ” position shown at Sy. 


CONSTRUCTIONAL DETAILS 


13. Twe views of the instrument are shown in fig. I and fig. 6, fig. 1 being a top view showing 
the cover removed, and fig, 6 a view of the underside of the instrument with the bottom of the 
casing removed. Fig. 5 gives an illustration of the coil and valve-carrying case, showing the 
range coils and valves in position. The approximate dimensions of the wavemceter are 12in. wide x 
li in. deep x 26 in. long, and its approximate weight including the coils and cases but without 
the accumulators 1s 634 Ib. | 


14, Referring to fig, 1, parts of the instrument are mounted in compartments in a casing (1) 
which is made of wood and provided with carrying handics. In the right-hand compartment 
is fitted a pancl of insulating material (2) on which is mounted the variable air condenser (2, fig. 6} 
and the scale (3}, Moving over this scale is a vernier pointer attached to an arm (4) which is 
fixed te the condenser spindle. A lens (5) through which the scale and vernier may be read is 
also carried on the arm. The arm is made 18 in. long, to facilitate adjustments and js in two 
picces hinged together so that it can be folded over to enable the cover to be placed on the 
instrument, To the underside of the panel is fixed a metal screening plate (1, fig. 6). 


15, Five knife switches (8) are mounted on the panel {6) underneath which are mounted the 
five condensers (5, fig. G}. Behind the switches may be seen the coil-holder (7}. The two valves {17} 
are housed in a special compartment and access may be obtained to the valves by raising the hinged 
cover (Z1}. 

16, The panel adjacent to the coil and valve compartment carries the following :—the 
telephone jack (10), the switch (9) extending through the panel and marked for the two positions 
T.T. and C.W,, the filament rhedstat (11}. In the “ off ~ position this opens the filament circuit 
completely and when moved towards the “on” position gradually decreases the amount of 
resistance in the filament circuit. A miliammeter (15) is also provided. The two-position switch 
(16) is engraved FV (filament volts} and AV (anode volts}. When the switch is in the F.V. 
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position, the milliammeter is connected in series with a resistance across the valve filament 


terminals, and when in the latter position, the milliammeter and resistance are connected across 
the H.T. supply. 


17. On the left of the wooden panel are the terminals for the H.T. and L.T. batteries. The 
low tension accumulator (12) and the high tension accumulator (13), complete in their crate (14), 
are placed in a compartment on the left. 





Fic. 5. Carrying case for coils and valves. 
yIns 
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18. The cover of the instrument is provided with recessed posts (19 and 20) and clips to 
accommodate the telephones. The telephones are Browns 60 ohms per earpiece. The hinged lid 
(18) shown in the illustration is for the purpose of holding the calibration book when not in use. 


19. Referring to fig. 6 which is an underside view of the wavemeter with the cover removed, 
the metal screening plate referred to in para. 15 can be seen at (1). The variable condenser 
(C,, fig. 4) is seen at (2). The central panel (3) carries the valve-holders (4). The five fixed con- 
densers (5) are connected, by five separate switches, in the anode circuit of the oscillator valve. 
Reading from the left the values are 0-O001uF, 0- 002uF, 0-002uF, 0-005uF and 0-OluF. The 
five switch handles are correspondingly engraved. 
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Fic.6. Wavemeter viewed from underneath with bottom of casing removed. 


20. The components on the left of the panel (3) comprise, the blocking condenser (6), the 
telephone jack (7), the C.W.—T.T. change-over switch (8) and the on-off switch (9). The milliam- 
meter (10) and series resistance (11) may be seen to the left of the blocking condenser (6). The 
switch (12) connects the milliammeter in either the H.T. or L.T. circuit. The transformer (14) 
is represented by T in the theoretical circuit diagram, fig. 2. The condenser (13) is connected 
across the primary winding of (14). 


21. The valves normally used in the wavemeter are D.E.5B. valves, but a P.625 valve is 
used for the oscillator in the special circumstances mentioned in para. 38. All the valves have a 
maximum filament voltage of 6 volts. 


22. A 6-volt accumulator, i.e. three cells (Stores Ref. 5A/2), is used for the low tension, 
and a similar accumulator provides the anode voltage for the valves. Reference should be made to 
para, 38, re extra anode voltage for Range 2. 
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23. A separate case (fig. 5) is provided for the coils and valves for transit purposes. Six 
cylindrical wells in this are arranged for the accommodation of the coils, and two square wells to 
take the cartons containing the D.E.45RB, valves. 


OPERATION 


Seiting up ol wavemeter 

24, (i) Insert the valves provided into their correct positions, i.e. oscillating valve in the 
valve-holder next to the variable condenser, and the modulating valve in the remaining valve- 
holder. The valves are marked O and M respectively and are numbered, instructions for the 
insertion of the valves being contained in the calibration book provided with each instrument, 


fi) Insert the required range coi}. Jt js essential that the range coi) be inserted sp that the 
arrow on the tup of the coil correspands ta the arrow an the lid of the valve campartment. When 
possible always employ the range cail which allows the maxinwum capacitance ta be used. 


¢ 


{i11) See that the filament rheastat switch is in the “off” position. Connect one of the 
6-volt accumulators to the terminals H.T. + H.T. —, and the other to the terminals L.T. + L.T. ~. 
Leads are provided for each accumulator, marked + and — and bound with red and black cetton 
respectively. 

(iv) With the switch (16, fig. 1} in the “ F,V." position, move the flament rheostat gradually 
irom the “ elf“ position, watching the needJe of the milhammeter at the same time, The needle 
should coincide with the green line marked FLY. 


iv} Move the switch into the “ AV." position and check the H.T. voltagc. It should not be 
less than that indicated by the red line marked A.V. Retucn the switch to the position marked 
VV. The switch should not be placed in the A.V.” position if a higher anode voltage is used as 
described in paras, 38 and 41. | 


{vi} Inseri the telephones in the jack. 


25, Calibratiun charts tn the form ul a buck are provided for each instrument. The calibra- 
tion book is marked with the serial number of the instruments and only the appropriate book 
should be used. 


Use of wavemeter 
26. The wavemeter W.42 Is tritended to he ase mtainty for Gwe purposes, ether to enable the 
frequency ar wavelength of a local transmitter co be adjusted to a definite value, or to enable the 
frequency or wavelength of a local or distant station to be measured. There are three methods 
of nsing the wavemeter :— 
OQ) By means of the donble beaut method, when on ranges from 13 to 1,000 kiloryeles per 
Secucnd, 
(11) By the ordinary zeru beat method, when on ranges from 1,000 ta 8,000 kilocycles per 
second. 


(iii) By the use of harmonics. 


Zero beat method 

27, Dealing firstly with the ordinary zero beat method. The wavemeter is set up as detailed 
in para. 24, and assunung that the frequency to be checked lies between 8,000 ke’s and 1,000 ke/s, 
the wavemeter 18 adjusted while the C.W. transmitting station is in operation. As the wavemeter 
condenser is adjusted, a heterodyne note wil] be heard in the wavemeter telephones, and this note 
should be brought iuwer and lower wicil finafty it becomes taa low to be heard. Nute the reading 
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on the condenser, and the desired frequency can be determined by referring to the chart supplied. 
The wavemeter is capable of being used for the setting of a non-oscillating receiver to a definite 
frequency, but its use for this purpose is not recommended. If available, wayemeter W.39 should 
be used, as this will give the desired accuracy. (See Chapter IT, Section V.) 


Double beat method 

28, I'he double beat method is a very accurate means of adjusting or measuring the frequency 
ofatransmitter ; the principle may be explained as follows. If two transmitters generating C.W. 
are coupled to a common self-oscillating receiver so that each transmitter produces a heterodyne 
note with the receiver, then the twa heterodyne notes will combine together to produce beats of a 
third frequency. Consequently, if the two transmitters are oscillating at the same frequency the 
third beat frequency will be zero. The third frequency may also be zero if the frequency of one 
transmitter is the same amount above the frequency of the self-oscillating receiver as the other 
transmitter is below it. The existence of this last condition, however, can be determined by 
altering the frequency of self-oscillation of the receiver, as in such circumstances, the heterodyne 
note frequency of one transmitter alone with the receiver will increase, whilst with the other it 
will decrease. In the farmer case, however, when the frequencies are the same, alteration of the 
frequency of the receiver will not affect the third beat frequency, which will remain at zero. 
Consideration of the following will show why the double beat method gives greater accuracy than 
the ordinary hetcrodyne method. 


29. In the case ot the ordinary heterodyne method, two relatively high frequency alternating 
currents produce, in the telephone receiver, an audible heterodyne note, but the effect of each 
high frequency current separately is not audible. The frequency of the note produced is equal to 
the difference between the frequencies of the two components, and below a certain frequency, say, 
about 100 vycles per second, the note is inaudible, that is to say, the “ null” band 1s obtained. 
The possible crror in a determination of frequency by the ordinary heteradyuc methed is therefore 
of the order of 100 cycles per second. With the double beat method the beats are produced between 
two frequencies which are themselves audible, that is to say, each is of some relatively low 
frequency, say, 1,000 cycles per second. Between these two audible notes, beats may be heard 
down to a beat frequency of, say, one beat evcry second, i.e. one cycle per second instead of 
iGO cycles per second. Consequently, the percentage error tu the determination of a frequency is 
much less than with the ordinary heterodyne method. From this explanation it will be seen that, 
to maintain the same percentage error, the more accurate double beat methud must be employed 
with the lower frequencies or longer wavelengths. 

30. The double beat method is utilized with wavemeter W.42 in the following manner :— 

(i) Po adjust the frequency of a local Yansutitter fo a definite vaiue.—The wavemeter is set 
up as detailed above in para. 24, the correct wavemeter setling being found by retcrence to 
the appropriate chart of those supplied with the instrument. For the self-oscillating receiver 
required, a type R.1082 may be employed. The following procedure is adopted :— 

(a) Listen in the telephones of the receiver and adjust the frequency of sclfoscillation 
of the receiver until the heterodyne note produced with the wavemeter W.42 
becomes very low and finally inaudible (“ zero note). 

(@) Similarly adjust the frequency of the transmitter until the heterodyne note heard 
in the telephones of the receiver is also the “ zero’ note. 

(¢) Alter the frequency of oscillation of the recciver until the hetcrodyne notes between 
the transmitter and receiver, and between the wavemeter and receiver, are of a 
frequency, say, of about 1,000 cycles per second. In general there will be two 
heterodyne notes heard in the receiver telephanes owing to the transmitter not 
being of exactly the same frequency as the wavemeter. 


(¢} Alter the frequency of oscillation of the transmitter gradually so that the beat 
frequency (third frequency) between the two heterodyne notes referred to in ({c) 
gradually decreases and finally becomes zero, this final condition being one which 
holds when the frequency of the transmitter is equal to that of the wavemeter. 
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{c) It is now necessary to ensure that the setting is such that the frequency of the wave- 
meter and transmitter are not equally spaced above and below the frequency of 
the self-oscillating receiver. To do this, alter the frequency of the self-oscillating 
receiver whilst listening in the telephones of the latter. If the heterodyne note 
produced between the wavemeter and receiver, and transmitter and receiver, 
changes im frequency, but the third beat does not re-appear, then the frequency 
of the transmitter is equal to that of the wavemeter. 


(i) Zo ascertain the frequency of a transmitter —This is carried out im exactly the same 
way as described in sub-para. (i) for the setting of the transmitter to a definite frequency, with 
the exception that the frequency of the wavemeter W.42 is altered instead of that of the 
transmitter. 


31. In all cases care should be taken that the coupling between the wavemeter and the 
self-oscillating receiver (or transmitter) is such that the “ mull” band of the heterodyne is not 
too broad, i.e. the coupling should be reduced to an absolate minimum. 


Use of harmonics 

32, As mentioned in para. 26 (11), it is possible, by means of harmonics, to use the wave- 
meter for frequencies higher than 8,000 ke’s, and provided care is exercised and figures checked, 
accurate results may be obtained. The method of use will be described in terms of frequency, 
but the actual operation will be simplified if wavelengths instead of frequencies are used, 


33. It must be remembered that, besides the fundamental frequencies, the characteristics 
of the wavemetcr are such that harmonics also exist, and it is by making use of these, that 
frequencies higher than 8,000 ke’s can be measured. Suppose the frequency to be measuredl 
is ef the order of 15,000 ke’s. This frequency will produce a heterodyne note in the telephones 
of the wavemeter, whenever the harmonics of the latter are of the same order of frequency. 
Thus, if the wavemeter is set at approximately 7,500 kc/s, the second harmonic of this beimg 
15,000 ke/s, will combine with the 15,000 kc’s radiation from the transmitter, to produce a 
heterodyne note. Similarly, if the wavemeter is set to approximately 5,000 kes, the third 
harmonic of this being approximately 15,000 kc/s, a heterodyne note will again be heard. 
Settings of approximately 3,750, 3,000, 2,500 ke’s, etc., will each in turn produce heterodyne 
notes. The fourth, fifth, sixth, etc., harmonics of these frequencies amount to 15,000 ke’s. 


34. The procedure to be adopted when using the wavemeter for this purpose is as follows. 
Assuming that the transmitter 1s operating, listen in the wavemeter telephones and note the 
successive settings of the wavemeter at which hetcrodyne notes are heard. By minute adjustment 
of the wavemeter condenser, reduce these to zero frequency. For example, suppose that the 
successive scttings of the wavemeter are 7,200, 4,800, 3,600, 2,880, 2,400 ke’s. Then 
muitipiying :— 

7,200 x 2 = 14,400 ke/s 
4,800 » 3 = 14,400 kc’s 
3,600 «~ 4 = 14,400 kc/s 
2,880 + 5 = 14,400 kc/s 
2,400 x G = 14,400 ke/s. 


As the second, third, fourth, etc,, multiples of the successive settings give a constant frequency 
of 14,400 ke’s, this is evidently the frequency to be determined. Again, suppose the wavemeter 
settings obtained arc 7,200, 5,760, 4,800, 4,114 or 3,600 kc/s, then, since the frequency being 
determined is a harmonic of these frequencies, it is necessary to multiply the observed frequencies 
by 2,445 . . . of 4,4,5,6 . . . or 4,5,6 . . . until the result of such 
multiplication gives a constant value, which is the frequency to be determined. Jn the example 
just given multiplication by 4, 5, 6, 7 and § gives a frequency of 28,800 ke;s. 

35. As mentioned in para. 32, the method is simplified if wavelengths instead of kilocycles 


are used. Thus, in the last example, wavelength settings of the wavemeter correspond to 
approximately 41-65, 52-0, 62-5, 72-8 and 83:3 metres. The successive differences between 
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these settings are approximately 10-4 metres, This wavelength corresponds with the frequency 
28,000 kc's, which was to be determined. It will be noted that the wavelength obtained is 
the fourth, fifth, sixth, seventh and eighth harmonic respectively, of the wavelength obtained 
on the wavemeter,. 


36. The necessity for checking over readings is emphasized in para. 32, because fractional 
harmonics may cause coniusion. These fractional harmonics are due to the fact that the trans- 
mitter itself radiates harmonics, and these combine with the harmonics of the wavemeter. 
Suppose heterodyne nates are heard at the settings corresponding to the wavelength of 30, 
40 and 5f} metres, then between these readings other but weaker harmonics will be heard, and 
we may takc, for example, a heterodyne note heard at the 35-metre setting. This heterodyne 
is due to the second harmonic of the transmitter combining with the seventh harmenic of the 
wavemeter, Le. 5 metres. The transmitter wavelength is 10 metres, Care must therefore 
be exercised that the readings obtained are in correct progression, and thatthe main harmonics 
are not contused with the weaker fractional harmonics. 


Special calibrations fo enable harmonics to be used 

37, In order that the frequency of a transmitter operating in the 13,500, 10,000 or 6,750 ke/s 
band may be sect or determined with an accuracy of the order of 1 part in 10,000, Range 2 of 
the wavemeter is specially calibrated from 1,400 kc/s to 1,200 kc/s in steps of 10 ke’s. The 
average number of degrees per 10 ke’s is 6-6, and as the condenser can he set to 0-1 degree 
the accuracy of setting is therefore 42 ke/s in 1,400 ke/s or 1 part in 8.500. This accuracy of 
setting, which is just ontside the C.C.LR. limits of 1 part in 10,000, is obtained in general use. 
By interpolation between the vernier readings, i.e. by reading to 0-05 degrees, the accuracy 
of setting ts one part in 17,000. . 


38. In order that the wavemeter may oscillate on these frequencies on Range 2, and to 
ensure that the harmonics up to the With are of sufficient strength to be heard in a receiver 
operating at frequencies corresponding to the harmonics, it ig necessary to use a more powerful 
valve than the D.E.5B. in the oscillator position, and therefore a special valve (P.625) is 
provided. It is also necessary to increase the H-T. voltage to 40 volts. The special valve and 
higher H.T. voltage are only to be used for this special purpose, i.e. determining or setting the 
accuracy ot a transmitter operating on the 13,500, 10,000 or 6,750 ke/s bands, and the procedure 
for setting up the wavemeter as given in the calibration book must be carefully followed. The 
special H.T. voltage required should be obtained from H.T, accumulators as the current con- 
sumption of the wavemeter is too great for ordinary dry batteries. A variation of five volts 
in the H.T. supply produces a change of frequency which is less than can be read on the instru- 
ment, but the voltage ot the H.T. accumulator should not be allowed to fall ta less than 35 volts 
before recharging, It will be necessary to check this with a separate voltmeter, as the 
milliammeter on the wavemetcr must not be used across this higher anode voltage. 


39. To use the instrument for this special purpose the wavemeter is set up as detailed in 
the calibration book and operated as far away from the transmitter as possible in order that 
the “null” space should not be too broad, The operations are as follows :— | 

(i} Adjust proximity of the wavemeter to the receiver so that the harmonic required 
can be heard in the receiver, ie. if the receiver is operating at a frequency of 
13,500 ke/s, then heterodynes should be heard at condenser settings corresponding 
to 1,350 ke/s (10th harmonic) and 1,227 ke/s (11th harmonic). 

(ii} Adjust receiver to give zera heterodyne note (or null note) with the transmitter. 

(iii) Adjust wavemeter to give zero note in receiver. It wavemeter setting occurs at 
1,350 ke’s then the frequency is 13,500 ke/s {confirm by heterodyne at 1,227 kc/s}. 

(iv) Ifthe transmitter is to be set wp to a definite frequency, say 13,495 kc/s, then the waye- 
meter is set at 1,349-5 ke/s and the receiver adjusted to give zero heterodyne note. 
Confirm that receiver is at a frequency of 13,495 kc/s by swinging wavemetcer to 
1,227 ko’s and obtaining heterodyne note in receiver. 

(vy) Adjust transmttter to give zero heterodyne note in the receiver. 
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40, The following table gives suitable harmonics to use. 
Preguency required, 


13.500kc/s .. ..  .. 10th harmonic of 1.350 ke/s 
(0000 kes 1... Sth  ,, .. 1,250 ke/s 
6,790 ke/s .. ae a sth « wv» USS Kefs. 


Special Note.— 


4), When the change is made from 6 volts H.T. to 40 volts A.T. for the above operations, 
the flament switch should be first placed in the “off” position. Before switching on again 
make guile certain that the correct leads Aave been chanced aver, as otherwise the tulve will be burnt 
aut and ihe calthration rendered useless, Owing to the higher anode voltage now applied, the 
milliammeter switch must ever be placed tin the “A.V.” position, otherwise the meter will 
be almost certainly burnt out. : 


METHOD OF USE OF CALIBRATION CHARTS, ETC. 


42. For cach instrument a book marked with a serial number corresponding to that of 
the instrument is provided, giving charts showing the relation between readings on the scale 
of the variable condenser and corresponding frequency values in kilocycles per second. Marked 
on each chart is the total valuc of the hxed condenser to be employed for the particular range 
and coil. When sctting up the capacitance, it is essential to use the individual condensers 
as shown in the table. 


43. If it 1s required to use wavelengths in metres instead of frequencies in kilacycles per 
second, it will be necessary to convert by means of the formula given below :—~ 


300,000 


Wavelength in metres = ——@2—_-—____-—— 
S kilocycles per second 


4g. Opposite each chart is given a table for the particular range, showing the relation between 
frequency in kugcycles per second, and condenser readings. Suppose, for example, the values 
given in the table were as shown below :-— 


Kiloeyeles per sec, | Condeuser Reading. 
9879 | OB - 2 
973-0 | 104+7 
952-6 I11+4 
G0 - LiS-o 


Then to find, say, the frequency in kilocycles per second corresponding to a condenser reading 
of 100 the following is the procedure. The value of 100 occurs between 98-2 and 104°7, the 
dilterence being 6-5, The difference of 6-5 corresponds to a difference in frequency of 12-5 ke/s. 
The difference thercfore of £:7 ({04-7 — LK) in the condenser reading to obtatn 100 will mean 


4:7 
the additian to 975 af ae 12-5 = 9-09, so that the valuc in kilocyeles pcr second corres- 


ponding to the condenser reading of 100, 1s 975 + 9-03 = 984-03 (981 kc’s). The values given 
in the tables apposite each chart have been obtained by actual calibration anc it is mainly 
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for this reason that greater accuracy is obtained by the use of the tables, as compared with 
the curves. The figures given above are merely examples and it does not necessarily mean 
that this degree of accuracy can always be obtained in practice. 


PRECAUTIONS AND MAINTENANCE 


45. The accuracy of the instrument depends on the correct voltages being used and upen 
the following conditions being observed :-— 


(2) Voltmeter switch at F.V. 

(6) Telephones in circuit. 

(c) Change-over switch at position marked C.W. 

(7) The milliarnmeter needle should be on the green line marked F.V. 


46. The valves or telephones provided must not be used in any other instrnment. When 
inserting or removing the range coils, care must be taken to ayoid damage to the valves or 
other adjacent parts. The extension handle of the condenser must always be used. This 15 
fitted 10 enable the condenser to be adjusted minutely, and also to minimize body capacity 
effect. When operating, the body should be kept as far away from the instrument as possible, 
It should always be borne In mind that the wavemeter W.42 is a precision instrument, and 
therefore should be handled with care. The condenser should not be slammed hardup against 
its stops at O° and 180°. Damage to any of the components may necessitate re-calibration. 


47. The necessity far extreme care in handling the valves cannot be roo strongly cmphasized, 
since the calibration of the instrument is correct only if the valves supplied with the instrument 
are used. 


48. Two D.E.SB. “OO” valves for use as oscillators on range 1 to 6 and two P.625 valves 
for usc as oscillators on the specially calibrated range 2, accompany each issue of the wayemeter. 
Calibration charts for all four oscillator valves are provided. Full details of the method of 
using these will be found in the calibration book accompanying each wavemeter. 


49. The failure of an oscillating valve will not necessitate the immediate return of the 
wavemeter far calibration, but the other valve should be put into usc. Nevertheless, at the 
time of taking this valve into use, a complete replacement wavemeter with all accessories (with 
the exception of the 2-volt accumulator) must be demanded from No. 1 Equipment Depot. 
On receipt of the replacement wavemeicr, the original wavemeter with its equipment must 
be returned. 


Ss. When the wavemeter is not in use, the filament switch must be put in the “ off’ position 
and the telephones removed and placed in the campartment provided. The calibration book 
should alsa be placed in its campartment, the cover replaced and the instrnoment kept tree from 
dust and stored in a dry place. No adjustment for any fault in the instrument may be made, 
beyond the possible replacemeni of the modulating valve referred tu above. 


WAVEMETER W.42.A 
(Stores Ref, 10A/9778} 


ol. The wayemeter, type W.42.A, has now been introduced, and will ultimately replace 
wavemeter, type W.42. The two wavemeters are exactly similar as regards appearance, the 
tifierence however being in the circuit arrangements, and in the use of 2-volt valves instead of 
ou valves. The same general remarks as regards delicate mechanism and careful handling 
EPpy: 


(45999) C2 
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52. The best results on frequencies above 3,000 kc/s are obtained by using harmonics oi 
frequencies between 1,200 kc’s and 1,400 kc/s, The use of these harmonics is made easier in 
the type W.42.A wavemeter by the substitution of an amplifier stage for the modulator stage. 


53. Referring to fig. 7, which is a circuit diagram of W.42.A, it will be seen that the circutt 
comprises an oscillating-detector-stage transformer coupled to an amplifier stage. Telephones 
are connected directly in the anode circuit of the amplifier stage. A double-pole double-throw 
switch enables a 0-10 milliammeter to be used as voltmeter either for the oscillator filament 
battery or the oscillator anode battery. 


54. The anode and grid circuit of the oscillator valve V are coupled by means of two windings 
on a plug-in coil unit, the coil-holder for which is represented at H in the figure. The coil 1s 
tuned by the condenser C,, the capacitance of which may be increased by connecting one of 
more condensers Cin parallel. Switches $ are provided for this purpose. C,isa0-O1pF blocking 
condenser as before. H.T. {10 volts) for the valve V is fed through the primary of the 
transformer T. 


55. A telephone jack J 1s connected directly in the anode circuit of the amplifier valve Vy, 
and H.T. is fed from a 60-volt battery. A milliammeter M and a D.P.D.T. switch $, enable 
either the filament valtage or the H.T. voltage of the oscillator to be read. The switchis engraved 
in its two positions F.V. {filament voltage) and A.V, (anode voltage). A 19-ohm resistance R 
is permanently in series with the milliammeter, but when the switch S$, is in the “A.V.” 
position a further resistance R, of 800 ohms is included in series. 


56, The filament “ on-off * switch 5, is in effect a 6-ohm rheostat. In the “ off” position 
the filament circuit is opened. When the switch handle is gradually moved towards the ‘on ” 
position, the resistance is gradually cut out. 


57. Accommedation is provided within the case of the instrument for three batteries. 
The L.T. for both valves is obtaimed from a 2-volt, 14Ah. accumulator. The H.T, for the 
oscillator valve V 18s obtained from a [0-volt, lead-acid accumulator, and the H.T. for the 
amplifier valve V,, from a 60-volt dry battery. 


58. There are four valves, type 210 H.L., supphed with each instrument. Two are in the 
coil transit case and two are in a special] transit case (Stores Ref. 10A/8412}. Two of the 
valves are intended for use as oscillators, and are marked on the bases with the serial number 
of the instrument, and the letters OA or OB corresponding to the calibration book. Amplifier 
valves are also marked with the serial number of the wavemeter, but may be exchanged indcpend- 
ently. The greatest care is to be taken of the valves in order to avoid damage, especially the 
ascillatar valves, as the cost of calibration is heavy. 


59. With the cxception of ranges 5 and 6, coils are provided as in the case of the W.42, and. 
they cover the same frequency. When it appears from the calibration book that a coil covers 
frequencies below the lower frequency engraved on it, it is desirable to use the extended frequency 
band rather than the next coil. Each instrument 1s provided with its own calibration bock in 
which are recorded calibrations tor cach of the oscillators A and B. 


60. The only telephones which may be used are receivers, telephone, type B (Stores Rei. 
10A/8542). The low impedance telephones (Stores Ref. 10A/4462)}, issued with the wavemeter 
W.42, are not suitable. 


61, As regards the operation of the instrument, the same remarks as for W.42 apply, except 
that no modulation is available. The oscillator anode and filament voltages are important. 
The H.T. battery voltage must be maintained at a value such that the pointer will coincide 
or pass beyond the green line of the voltmeter. The L.T. voltage must be adjusted so that 
the pointer will be coincident with the red line. The amplifier anode voltage should never 
be less than 50 volts. 

62. Three slightly different forms of wavemeter, type W.42.A are in existence. The 
operation and performance of all of these are, however, identical. As the differences are a 
matter of construction only, no mention ts made of them here. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The fojlipwing list of parts is issued for information. When ordering spares for this wavemeter the 
appropriate section of AIR PUBLICATION [086 must be used. 


a 





Ref. No, Nomenclature. _Retwo, | Nomenclature, | Quantity] Remarks. 
LO A/F252 Wavemeter, type W.42 :— 
Principal components ;— 
IGA /7234 Book, calibratiog. . as a sit 1 
Cane 
LOA SFZ35 Coil e 1 To hold six coils and two valves. 
L0A/7236 Wavemeter as i sie ] 
Coil 
104A {F237 Range i i ‘is ei a I 
(OA /7238 Range 2 1 
LOA/72499 Range 3 1 
1604/7240 Ranpe 4 \ 
104/724] Range 5 | ] 
1.4 7242 Range 6 i 
Condenser 
(OA /7204 Type 56 I 0-005 ae 
(OA/7174 Type a7 | (- thi 
10A/7249 Type 59 ] 70-1, B50 wk, variable, 
1OA/7244 Container, accumulator . ] ! 
Holder 
TOA /?245 Coil ee Pa Hs o 1 | 
[OA /7221 Valve, type Be i ‘if a 
LOASLFa9 Jack, telephone, type A. 2 
104 )7250 Milliammeter 0 to 10 I 
Resistance 
10A {7246 Type 12 3 I 6 chms, variable, 
LOA /7243 Type 45 | ] 60) ohms, 
[OA /2262 Switch, type 18 .. , 1 
IDA/PIG? Transformer, L/F, oe c 
104 /7248 Unit, condenser .. 1 Consisting vi five fixed condensers, 
five switches and base, 
Accessories :— 
are Accumulator, 2-valt 3 L.T. supply, 
oA SZ Accumulator, 2-valt . a HT. supply. 
IOA/TL? Cord, telephone, type A, with plug, 
1A /8144 Case, transit : ] 
LOA /4462 Receiver, telephone, head 1 
vee 
[OA/7176 [ype D.E.SB, i Modulator, 
HOA / 7253 Tyne DSB, 2 Oscillator. 
IOA/7524 Type P.625 2 Special application on range 2. 
WA/O77B | Wavemeter W.42.A :— 
Principal components :— | 
[OA 7234 Book, calibration nH i aA i 
Canc 
164 /S800 Coil 1 
10A ‘9801 Wavemeter 1 
Coil 
LOLA (7237 Range 1 oe i 
LOA /7298 Range 2 i i 
1DA/72Z39 Range 3 1 
1GA/7240 Range 4 ] 
IDA /7241 Range 5 1 
Range 6 i 
Condenser 
LOA/7174 Type 37 1 O-08 wk. 
1A /7249 Type 59 I 70-1,250 wuF, variable. 
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Ref. No. Nomenclature. | Oniantity| Remarics, 
! 


ie ee ey = 


| Wavemeter W242, A---cosfer seed 
| - Principal componetita—comtinued 


Halder 

IOA/7245 Coil 0 ] 

1QA/72Z21 Valve, typo B . A 

TUAILTS9 Jack, telephune, type i 1 

104 /7250 Milliammeter 0 to 10 ] 

Plug 

IQA/B1I2 | Type 82 2 

104 /9113 | Type 83 2 | 
Kesistance 

]QA/7246 Type i2 l 6 ohms, variable. 

IDA /9802 Type 297 Me ae - Sart 1 150 ohms, wire wound. 

OA /9803 | Type 298 ae re fe sie ft 1 RUO ohms, wire wound. 

lQ4/2262 | Switch, type (5 es i I 

10A/7187 | Transformer, LiF, type‘ e ] 

HA 7248 | Unit, condenser J Consisting of five fixed condensers, 
five switches and base board. 
Accessories :— 

34/1386 Avcuimnlator, 2-¥. i4 Ah. ss Li I ]..T. 

SA/LSS. Accumulator, 1O-Y, 5,000 mAn, “3 f Oscillator HT. 
5A, /1334 

Or Battery, dry, 60-volt, type A or type B | 1 Amplifier H.'T. 
54/1613 | . 
WA/B144 | Case, transit ’ a an hs i 
IDA/R542 | Receiver, telephone, head, 1,750 ohms, | 1 
type L. 

LOASLI? Card, instrument, type A. 

LOA /7064 Headbanel. ss a “ae 3 1 

LUA/O7SF | Yalve, type ROPE. uy or ze 4 Two in cou case, and two in special 


valve transit case 10.A/8412, 


as Tg er, pp 1 
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WAVEMETER W.39 
AND 
WAVEMETER W.39A 
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WAVEMETER W.39 
(Stores Ref. 10A/7156) 


INTRODUCTION 
1. The wavemeter W.39 is an instrument for use on the ground only and is capable of 
generating pure or modulated C.W. of low power for use as— 
(i) a meter for measuring the frequency of a transmitter ; 
(ii) a separate heterodyne. Its use for this purpose is to be discouraged (see para. 20) ; 
(iii) a source for adjustment of a receiver to a definite frequency. 


This wavemeter must be considered as a delicate instrument and great care should be exercised 
in its use. The calibration is accurate to approximately 2 per cent. 





Fic. 1. Wavemeter W.39 with case open. 
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2. The frequency covered by the instrument 1s 6,700 to 25 ke/s (45 to 12,000 metres) in six 
ranges obtained by the use of plug-in coils. The ranges are approximately as follows -— 


otra a —_—_-— 


| 
Hate. | Frequency in ke-s. | Waveleneto (metres). 
1 | 6,700 to 2,400 .. | 45 ta 125. 
2 | 3,000 to 837 .. | 100 ta 350. 
3 i so 1 BOD te SOD .. + 300 to 1.000, 
4 ' f00 ta 125 .. .. F750 to 2,400. 
4 200 to 60. .. 1,500 to 5.000, 
6 | fata2z2s .. = 4,000 to P2400. 


ee 


The scale for range 1 is graduated down to 8,75) kc’s (85 metres), Wavemeter W.d9.A 15 a 
modified form of this wavemeter. The nature of the modifications are explained at the end af 
this chapter. 


GENERAL DESCRIPTION 


3. A theoretical circuit diagram of the wavemeter 1s shown in fig, 2. The instrament employs 
two valves, onc an oscillating valve V, and the other a modulating valve V,. The anode and grid 
circuits of the valve V, are coupled by the halves ata “ spht coil’ L,, Lg (of the plug-in type) the 
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Fig. 2. Theoretical circuit diagram. 
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two parts of which are connected in series through the blocking condenser C,, and tuned by the 
variable condenser C,. This type of circuit is particularly applicable to higher frequencies and 
has the virtue of low residual capacitance, enabling a large frequency range to be obtained with 
the tuning condenser. 


4. The modulating valve V, has its anode and grid circuits coupled by the primary winding 
P and the secondary winding $ of a special modulating transformer T. A fixed tuning condenser is 
connected across the primary winding. Connected in this way the valve generates A.C. at a 
frequency of about 300 cycles per second, and by means of a coupling coil CC Gncorperated in the 
special transformer) a small A.C. voltage is introduced into the anode circuit of the oscillating 
valve. 


5. A change-over switch 5, enables either CW. or Tonic Train to be obtained. With the 
switch in the Tonic Train position {T.T.}, the coupling coil C.C. is connected in the anode circuit 
of the valve V,, and the filament circuit of the valve V, 1s completed. The latter connection is 
effected by the switch $,. When the switch is in the C.W. position the anode circuit of the valve V, 
is completed through the telephones instead of through the coupling coil CC, and the filament 
circuit of the valve V, 1s breken. 


6. A resistance R, is connected across the filament circuit and from it a tapping 1s taken to 
the grid coil L, via the resistance R,, shunted by the condenser C,, so that the adjustment of the 
filament voltage determines the grid potential of the valve Vj. On ranges 1 and 2, the condenser 
and leak resistance are short-circuited by a link on the coil. This is shown tn fig. 2, as a dotted 
line between the sockets on the cou engraved 5 and 2. | 


7. In the diagram may also be seen the coil-halder H, the milliammeter A with the push- 
switch S,, the resistances R, and Ry, the change-over switch S, and the modulation transformer T. 


The filament rheostat R, has an “ off” position shown at 5,. 


8. The milhammeter (0-5 mA.) shown at A in fig. 2is incorporated in the instrument and 
by means of a push-switch and resistances serves as H.T. and L.T. voltmeter, to reproduce the 
calibration conditions. 


9. A separate case is provided for the coils and valves for transtt purposes ; six cylindrical 
wells are arranged in this for the accommodation of the coils, and two square wells to take the 
cartons containing the valves. 


CONSTRUCTIONAL DETAILS 


10. Various views of the wavemeter are given in figs. 1, 3 and 4, fig. 1 being a view ol the 
wavemeter open, fig. 3 a view of the case and fig. 4 an interior view with the case removed, 
showing the wavemeter components mounted on a base board, In this igure can also be seen the 
rear of the front panel. 


11. Referring to fig. 3. The case {1} is built up of linen covered mahogany painted grey. 
The approximate dimensions are 14in. x 7#in, x 102 im. and the weight of the instrument 
without the external 6-volt accumulator is 143 1b. The rear lid (2} is hinged and normally held 
in position by means of two spring catches, one of which (3) may be seen on the side of the case, 
The carrying handle (4) is secured at one end to the lid (2), the other end of the handle being 
normally held in position by the spring catch (3). The lid (6) is mounted on detachable hinges and 
if it is moved bodily to the right, it may be removed from the case as shown in fig. 1. The lid is 
held in position by two spring catches, one of which (7) may be scen on the side of the case. 


12, Fig. 1 shows the case open andthelidremoved. One of the plug-in coils has been inserted 
in position. The front panel (2) is secured to the case (3) by means of four screws on the top. When 
the panel is in position a recess (1) is formed in which the telephones are housed. The battery 
leads are housed in a compartment formed in the lid (4). 
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The fine tuning device (5) coupled to the condenser control (12) is operated by the 
insulated handle (6) which when not in use, is held in spring clips on the side of the panel. The 
interchangeable range coil (7) may be seen towards the rear of the instrument. When the hinged 
lid is in the closed position, the engraving on the coil may be read through a glass window in the 
lid. The filament switch (8) opens the filament circuit completely in the “ off ”’ position and when 
moved towards the “on "’ position, gradually reduces the amount of resistance in circuit. 





Fic. 3. Wavemeter W.39 in its case. 


14. The milliammeter (9) in conjunction with the push-switch (10) 1s capable of reading the 
H.T. or L.T. voltage. In the normal position of the switch, the milliammeter reads the voltage 
applied to the filaments, and when the switch is pressed, it reads the combined voltage of the 
filament and H.T. supply. The switch (11) in the right-hand corner is engraved T.T. and C.W. In 
the bottom left-hand corner of the panel may be seen two terminals to which the battery leads 
should be connected before the instrument is put into operation. 


15. As shown in fig. 4, the various components are mounted on a base board (1) to which the 
front panel (2) is also secured. The variable condenser (3) is the tuning condenser. Below it is 
the transformer (4). The resistance (5) at the back of the transformer has a value of 4,800 ohms 
and is included in the milliammeter circuit when the L.T. voltage has to be measured. The L.T. 
terminal pillar (6) may be seen in front of the filament rheostat (7). The H.T. terminal pillar (8) is 
to the right of the coil-holder r (9). The -01 wF condenser (10) near the coil-holder is re prese nted by 
C, in fig. 2. The -005 uF condenser (11) shunted by the 80,000-ohm resistance (12) is in the grid- 
filament circuit of the valve V,. They are represented by C, and R, respectively in fig. 2. 
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Fic. 4. Interior view of W.39 with case removed. 


VALVES AND BATTERIES 
16. The valves used in the wavemeter W.39 are D.E.5B. valves, and have a maximum 
filament voltage rating of 6 volts. A 6-volt accumulator which may, for example, consist of three 
cells (Stores Ref. 5A/2), is used for the low tension supply and a 15-volt high tension unit (Stores 
Ref. 5A/50) provides the anode voltage. 


OPERATION 
General 
17. [he procedure when using the wavemeter is as follows : 

(i) Insert the valves provided in their correct positions, i.e. oscillating valve in the left- 
hand valve-holder and the modulating valve in the right-hand valve-holder, as 
viewed from the front of the instrument. The valves are marked O and M respectively 
and are numbered. Instructions for the insertion of the valves are fixed inside the 
front cover of the instrument. 
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(ii) Insert the required range coil, taking care that the word RANGE on the scale of 
the cot is the right way up for reading, as viewed from the front of the instrument. 
This is essential. 


(iii) Sce that the filament rheostat switch (8, fe. 1) is in the “off” position. Connect the 
6-volt accumulator to the terminals marked 6 VOLTS + and — on the front 
panel. The flexible leads provided for this purpose will be found in a compartment 
in the front cover. ‘The sleeves on the ends of the leads are clearly marked + and — 
and care should be taken that the polarity is correct. 


(iv) Move the switch (8, fig. 1) gradually from the “ off position, noting the reading on 
the milliammeter at the same time. The filament rheostat switch must be adjusted 
so that the reading is 4-6 mA. 


(v) Check the H.T, voliage by momentarily pressing the push-swiich, A reading of not 
less than 4-2 mA. should be obtained. A lower reading may indicate that the H.T. 
battery valtage is insufficient. 


To generate C.W. 


18. If the instrument is required to gencrate C.W. either for the measurement of the frequency 
of a transmitter or that of an oscillating receiver, put the switch on the right of the panel into the 
position marked C.W. 


19. If the frequency of a transmitter or an oscillating receiver is to be determined, listen in 
the telephones and adjust the condenser approximately by the dial and accurately by the fine 
adjustment handle, wulil the heterodyne nate becomes lower and lower, and finally becomes too 
low to be heard. Note the reading of the condenser. Find the corresporiding reading on the top of 
the range coi]. and adjacent to this. on the inner scale can be read the required wavelength. The 
frequency in kilecyeles can be read on the third set of graduations. The orientation of the 
instrument with respect to the transmitter is unimportant, but its distance from the transmitter 
should be chosen so that the “null” band of the heterodyne is not too broad, and the distance 
for greatest accuracy should be as great as possible, consistent with an andible signal in the 
telephones. 


As a separate heterodyne 
20. If the instrument is to be used as a separate heterodyne, the following procedure should 
be adopted :— 
(1) On top of the range coil, againsc the wavelength required, read off the corresponding 
condenser setting. 
(un) Set the condenser dial to this reading. 


Gi) Whale listening in on the receiver telephones make shght adjustments to the wavemetcr 
condenser to obtain the heterodyne note required. As this is a delicate instrument 
its use as a separate heterodyne should be discouraged, owing to the possibility ot 
rough handling, 


Tonic Train 


21. If tonic train is required fer tuning a non-oscillating recerver or super-heterodyne 
receiver to a definite frequency the following procedure should be adopted :— 


(i) Put the change-over switch to the position marked T.T. and again adjust the filament 
rhroestat switch until a reading of 4:6 mA. is obtained. 


(ii) From the scale on the range coil read off the condenser setting for the frequency 
required, and set the wavemeter condenser accordingly, 


(iii} Place the instrument as far away as possible from the receiver to be tuned, con- 
sistent with an audible signal in the receiver telephones. 
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Harmonics 


92. Itis possible ta use the wavemeter for frequencies higher than 8,0 kilocycles per second, 
and pravided care is exercised and the readings and figures checked over, accurate results may be 
obtained. The method of usc will be described first in terms of frequency, but the actual 
operation will be simphfied if wavelengths instead of kc/s are used. 


_ 23, 11 must first of all be remembered that besides the fundamental } requencies, the character- 
istics of the wavemeter are sitch that harmonics also exist, and it is by making use of these that 
frequencies higher than 9,000 ke/s can be mevsured. Suppose the frequency to be measured is 
of the order of 15,000 ke’s. This frequency will produce a heterodyne note in the telephones of 
the wavemeter whenever the harmonics of the latter are af the same order of frequency, Thus 
if the wai cmeter is set at approximately 7,400 kc/s, the second harmonic of this, being 15,000 ke/s, 
will combine with the 13,000 kc/s radiation from the transmitter, to produce a heterodyne note, 
Similarly if the wavemeter is set to approximately 5,00) ke/s the third harmonic of this being 
approximately 15,000 ke/s, a heteradyne note will again be heard. Settings of approximately 
3,750, 3.000, 2,500 ke!s, etc., will each in turn produce heterodyne notes. The fourth, filth, suexth, 
etc., harmonics of these frequencies amount to 15,000 ke/s. 


24. ‘Lhe procedure to be adopted when using the wavemeter for this purpose is as follows. 
Assuming the transmitter is operating. listen in the wavemeter telephoncs and note the suc- 
cessive settings of the wavemeter at which beterodyne notes are heard. By minute adjuscment of 
the wavemeter condenser, reduce these to zero frequency. For cxample, suppose that the suc- 
cessive settings of the wavemeter are 7,200, 4,800, 3,600. 2,880, 2,400 ke/s. ‘hen multiplying 

7,200 X 2 == 14,400 ke/s 


4,900 NS 9 = 14,400 kes 
3,600 x 4 = 14,400 ke/s 
28k <x 3 = 14400 kc/s 
2,400 x 6 = 14,400 ke’s 


it will be seen that the second, third, fourth, etc., multiples of these settings give a constant 
frequency of 14,400 kc,s, which is therefore the frequency to be determined. Again, suppose the 
wavemeter settings abtained are 7,200, 5,740, 4,800, 4,114, 3,600 kc/s, then, since the frequency 
being determined is a harmonic of these frequencies, it is necessary to multiply the observed 
frequencies by 2,3,4,5...0r3,4,5.6...or4, 5,6... until the result cf such miujiiplication 
vives a constant value, which is the frequency te be determined. It will therefore be seen that 
in the example just given multiplication by 4, 5, 6, 7 and 8 gives a frequency of 28,800 kc/s. 


95. As mentioned in paragraph 22, the method is simplified if wavelengths instead of kile- 
cycles are sed. Thus in the last example, wavelength settings of the wavemeter correspond to 
approximately 41-65, 52-0, 62-5, 72-8, and 83-3 metres, The successive differences between these 
settings are approximately 10-4 metres. This wavelength corresponds with the frequency 28,800 
ke/s, which was to be determined, It will be noted that the wavelength obtained is the fourth, 
fifth, sixth, seventh, and eighth harmamic respectively of the wavelength obtained on the wave- 
meter, 


26. The necessity for checking over readings is emphasized, because fractional harmonics 
may caus¢ confusion. These fractional harmonics are due to the fact that the transmitter itself 
radiates harmonics, and these combine with the harmonics of the wavemeter. Suppose heterodyne 
nates are heard at the settings correspunding to wavelengths of 30, 40, and 30 metres, then be tween 
these readings, but weaker, will be heard other heterodynes, and we may take for example a 
heterodyne note heard at the 35 metre setting. This heterodyne is due ta the second harmonic of 
the transmitter combining with the seventh harmonic of the wavemeter, 1c. 5 metres. The 
transmittce wavelength is 10 metres, Care must therefore be exercised that the readings obtained 
are in curcect progression, nd that the main harmonics are nut confused with the weaker fractional 
harmonics. 
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PRECAUTIONS AND MAINTENANCE 


27. (i) As the accuracy of the calibration is dependent on the correct voltages being used, 
the low tension accumulator (6 volts) should be maintained fully charged, and the H.T. battery 
(15 volts) kept at sufficient valtage. When testing the H.T. battery the switch should not be kept 
depressed for a longer timc than is necessary to take the reading, The H.T. reading should always 
be taken after having made certain that the correct voltage is being applied to the filament of the 
oscillating valve, as when the switch is depressed the milliarmmeter indicates the H.T, battery 
voltage plus the L.T. filament voltage. 


(iz} The valves or telephones must not be used im any instrument other than the particular 
waverneter. 


(ii} Ihe condenser should not be slammed hard up against its steps at 0° and 180°. 
On shorter waves especially, delicacy of touch is necessary in operating the condenser. 


28. (i) In the case of valve failure, the correct valve must be substituted. The oscillator 
valve is a D.E.SB. marked O and the modulator is a D.E.5B. marked M. 


(il) No adjustment for any fault in the instrument may be made, beyond the renewal of the 
H.T. battery and the replacement of the valves referred to under (7). 


(ui) To renew the H.T. battery the front end of the carrying handle should be detached and 
the corner piece of the lid swung back ; the battery can then be withdrawn from its clips. 


WAVEMETER W.89.A 
(Stores Ref, 10A/10300} 


29. Owing to the fact that the stocks of D.E.5B. valves are cxhausted and no replacements 
are available, future issues of the instrument will employ 2-volt valves and it will be known 
as Wavemceter, type W.39.A. Instructions have been issued to units to modify existing wave- 
meters, type W.39, and rc-mark them W.39.A. The conversion will be carried out when no 
further supplies of D.E.5B. valves are available at Units. 


a. Wavemeter W.39.A. employs a V.W.42 valvc as an oscillator and a V.R.21 or V.R.27 
asa modulator. A 2-volt accumulator is uscd for the filament supply, and an additional fixed 
condenser of 3ueF is connectcd across the variable condenser. The filament rheostat is used 
only as a filament switch, 1c. it is always used in the “full on” position (handle uppermost). 
The push-button switch, as in wavemeter, type W.39, enables cither the L.T. voltage or the 
combined voltage of the L.T. and H.T. to be measured. The latter is read on the milliammeter 
when the push-button switch is depressed, and the former when the switch is released. 


di. With the flament switch in the “ full on”’ pasition, the milliammeter should not read 
Jess than 1-5 mA. If it reads less than this, it indicates that the filament battery requires 
re-charging. With the filament switch in the “full on” position and the push-button switch 
depressed, a reading of not less than 3-2 mA. should be obtained. A reading of Jess than this 
indicates that the H.T. battery requires renewal. 


$2. When the mstrument is used for checking and measuring frequencies a V.W.42 valve 
must be used in the oscillator position (left-hand when facing the instrument), A Y.R.21, 
a V.R.27 or a V.W.42 valve may be used in the modulator position. If the instrument is 
fo be employed for purposes where the calibrations are not important {e.g. independent 
Be ene) any of the three valves, types V.R.21, V.R.27 or V.W.42, may be used a5 an 
oscillator, 
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33. In certain units the W.39A is modified to enable it to be used as a crystal moniter for 
setting ground station R/T transmitters to the required frequency and for listening.to the speech, 
a crystal adaptor being inserted in the oscillator valve-holder, and a -V.T.20 valve inserted in 
the valve pin sockets provided in the adaptor. 


34. Before using it for this purpose, the W.39A is set up to the required frequency, the 
appropriate crystal inserted, the H.T. positive plug removed from the 14-volt battery, and a 
testmeter type C (set to the 0-30 mA scale} connected between the positive plug and the positive 
sockct of the battery. The wavemeter variable condenser is then set to the frequency corres- 
pendimg to the frequency of the crystal. The condenser is adjusted to give the minimum reading 
on the testmeter scale. The final setting is 50 kc/s higher than this and is made by referring to 
the scale on the coil. 


oo. Having set up the wavemeter, the testmeter is disconnected and the H.T. positive 
connection re-made, To monitor the transmitter, the switch on the wavemeter is set to the 
C.W. position and the fréquency of the transmitter adjusted in the normal manner to produce 
an ultimate nul)point in the beat note heard in the telephones of the wavemeter. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information. When ordering spares for this wavemeter the 
appropriate section of ATR PUBLICATION 1086 must be mentioned, 














Ref, No. Nomenclature, Quantity| Remarks. 
1GA/7156 Wavemeter W.39 and . . - Without valves or battcries, 
IGA/10300 | Wavemeter W.39.A :— 
| Principal components ;— 
Case 
1MA/7157 Coil i With lid. 
EOLA /7158 Wavemeter i 
Coil 
1GA/7160 Range | i 
AGA/7161 Range 2 1 
AGA /7162 Range 3 I 
10A/7163 Range 4 [ 
1HA/7164 Range 5 1 
1DA/7165 Range 6 I 
Condenser 
LOA/TI7S Type 35 1 -G005 uF, variable. 
10.4/7204 Type 36 ws - L Les 2 “O05 ut. 
10A/7174 Type 37 .. - .. oe 1 ‘GL wh. 
10.4 /5804 ‘Type 230 .. . va 1 ‘HOS wP, Used on W.39.A in 
| place of 10 A4/7179., 
1GA/10301 | Type 390 . 1 3-Oppr. lor W.3o.A only. 
IGA SF 225 Cord, telephone, type D, i 
1OA/7IE6 | Handie, fine tuning 
IOA/7175 Holder, valve, type A 2 
IOLA / 7168 Leads, L.T. supply I 
10.4/7169 Lid, wavemeter case Le 1 
1OA/7177 Miliammeter (0-5 mA,}.. ] 
IGA SF 279 Mounting resistance 1 
1OA/3461 Plug, spring, type B 1 
IA (7226 Plig, spring, type L , I 
OA /4462 Receiver, telephone, head, 60-ohm } 
LOA /4118 Headband . . i 
Tiesistance 1. ve . 
IGA/3344 ype 4 . . - | I 3 ohms, variable, flat wire-wound, 
1A /7278 Type 28 - . - wet 1 60,000 ohms, l-watt, rod type. 
IDA /7I71 Type 34 1 4,800 ohms, wire-wound, bobbin. 
LOA S71 72: Type 36 1 1,900 ohins, wire-wound, bobbin, 
1OA/7170 Type 55 i 400 obms, wire-wound, bobbin, 
Switch :— 
LOA /2262 Type 15 I Doubie-pole, 2-way. 
LOA /7178 Type 42 . J. | 1- Two position, push operated, 
1OA/7167 Transformer, L/F, type C . wet J 
Accessories :— 
SA /2 Accumulator, 2-yolt, 13 Ah. 3 
SA /50 Battery, 15-volt . 1 
Valve 
IOA/7I7E | D.F.8B. (iM) i Modulator valve, 
IVA {7253 | D.E.5B, (O} .. i Oscillator valve. 
SA/1514 Accumulator, 2-volt, 7 Ah, 1 lor W.39.A, 
Valve 
104/16299 VOW .42 i Oscillator valve, for W.3t.A. 
10.4 /7738 V.R.21 ., I 
or Modulator valve, for W.39,A, 
1GAj8239 VR27 .. 1 
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WAVEMETER W.66 
(Stores Ref, 1OA/7640) 


INTRODUCTION 
. l. The wavemeter W.66 has been designed for use in aircraft to measure the frequency 
of the aeroplane transmitter or to Set the aeroplane transmitter toa definite frequency, ial ‘- 
of the type which employs a Neon lamp to indicate resonance. The dimensions are approxi- 
mately 64 in. X 6} in. X 6}in., and the weight, complete with carrying case, is approximately 
7 lb. 5 oz. 





Fic. 1. Plan view of instrument. 


2. The wavemeter covers the frequency band 15,000 to 3,000 kc/s (20 to 100 metres) in five 
ranges, the required range being selected by means ot a rotary cam switch with five positions. 
The frequency of the wavemeter circuit is adjusted by means of a variable condenser having 
a metal dial on which the five scales corresponding to ranges 1, 2, 3, 4 and 5, are engraved in 
kilocycles, and a slow-motion device acting on the dial operates the condenser. A special locking 
device is incorporated in the instrument and this enables the dial to be set and locked in either 
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of two positions, corresponding to selected frequencies. The locking device consists of movable 
socket blocks on the panel in conjunction with bolts on the dial. The blocks are capable of 
being slid around a ring on the pane! and clamped in any desired position, to allow engagement 
with the bolts on the dia]. The dial may thns at any time be returned to and locked in a 
pre-determined position without any reference to scale markings. 


3. A leather strap is provided on the instrument case to enable the wavemeter to be held 
in proximity to the transmitter, the Neon lamp being viewed through a window fitted in the 
panel, 


GENERAL DESCRIPTION 


4. A theoretical cirenit diagram of the wavemeter is given in fig. 2. L is an inductance 
tapped at five points for the five ranges. The inductance is shunted by a fixed condenser C, 
having a capacitance of @-0002uF. Any one of five oscillatory circuits may be brought into 
se by means of the switch S. In the diagram the switch is in position 3 and it will be seen 
that the oscillatory circuit includes the portion of the inductance below No. 3 tapping and the 
condenser C,, the upper portion of the inductance being short-circuited. This oscillatory circuit 
is connected in parallel with the variable condenser C and the Neon lamp. 


5. The maximum value of the variable condenser C is 0:00054F and the total value 
(switch in position 5) of the inductance L is such that a variation of the condenser between its 
minimum and maximum values varies the resonant frequency of the circuit between 4,500 
and 3,000 kc/s. Placing the switch in position 4 reduces the amount of inductance across the 
variable condenser anc, Neon lamp, and setting of the condenser now adjusts the resonant 
frequency of the wavemeter between the limits of 5,000 and 3,500 kc/s. The amount of 
inductance included in the circuit is successively reduced through the ranges 3, 2, and 1, the 
frequencies covered being respectively 7,000 to 5,000 kc/s, 9,000 to 6,000 kc/s and 15,000 
to 9,000 ke/s. 


Neon Lamp. 





Fic. 2. Theoretical circuit diagram of Wavemeter W.66, 


6. When the wavemeter is placed in proximity to a source of R/F energy (for example, 
a transmitter) the oscillatory current flowing in the wavemeter will imerease as the 
wavemleter circuit is brought into resonance with the transmitter, The voltage generated 
across the coil causes the Neon lamp to glow and the point of exact resonance will be indicated 
by a maximum glow of the lamp. 


7, Referring to fig. 1, which gives a view of the top of the instrument, it will be seen that 
the condenser is provided with a dial operated by a slow-motion knob, This dial, which is 
of metal, is engraved with the five frequency scales of ranges 1 to 5. The inductance, fixed 
condenser, variable condenser and Neon lamp are all housed inside the instrument. On the 
panel can be seen the handle which operates the switch S and the window through which the 
Neon lamp is viewed, 
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CONSTRUCTIONAL DETAILS 

Wavemeter 

8. Three views of the instrument are given in figs. 1, 3 and 4. Referring to fig. 1, the 
slow-motion drive (1) for the variable condenser is mounted on the panel (2) which is moulded 
from high-grade phenolic resin compound and is secured to the case by four screws (3). The 
variable condenser which is mounted on the rear of the panel, is of the “‘square law” type and 
is provided at its upper extremity with an ebonite bush to which is fixed an engraved dial (4) 
of nickel silver, finished black. To the underside of this dial two steel bolts (5) are fitted, each 
bolt being provided with a brass knob (12) protruding through a slot in the dial. Each knob 
has a recess in its head filled with enamel, one being coloured red and the other green. 


9. On the moulded panel is fitted a brass tramme! (6) on which slide two brass trammel blocks, 
one of which (7) may be seen, the other being obscured by the dial. Slots are cut in the tramme! 
blocks with which the bolts engage. The blocks are provided with dimples coloured red and 
green respectively, to correspond with the colours on the blocks. The screws (8) are for the 
purpose of clamping the trammel blocks in the desired position, As will be seen from the 
illustration the trammel block under the dial is provided with a second clamping screw, as 1n 
certain positions of the block, the first screw may be inaccessible. 


eA 





Fic. 3. Interior of instrument. 


10. The fine tuning handle (1) is mounted on a brass spindle rotating in a boss in the 
moulded panel, and is provided with two phosphor-bronze spring discs which engage with the 
metal dial and rotate it slowly and precisely as the knob is turned. The indicator (9) mounted 
on the panel is of brass, finished black, and is provided with a white cursor line against which 
the scale markings are read. In addition, the indicator is marked along its side with the numbers 
1, 2, 3, 4 and 5 to correspond with the five scales on the dial. 


11. [The five-way switch (10) which effects change-over from one range to another is of 
special construction, It consists of a brass spindle running the ful] depth of the coil former 
and capable of being rotated by means of a knob on the panel. Six spring contacts situated on 
the coil former ride on the spindle. The uppermost spring is merely a locating spring which falls 
into place in one of five grooves cut axially in the spindle to register engagement in the successive 
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positions of the switch. The spring beneath this is for the purpose of establishing a permanent 
brush contact with the spindle for connecting up the switch to the other parts of the circuit. 
The four contacts immediately beneath are. engaged successively during the rotation of the 
spindle by four brass cams fitted on the spindle with their projecting faces separated by 72 
degrees of arc. 


12. When the switch is in position 5 none of the cams make contact and the whole of the 
inductance 1s connected across the condenser. The retation of the switch to position 4 establishes 
connection between one of the cams and one of the spring contacts, and as the spindle (and the 
cams) are in électrical connection with one end of the cail, one-fifth (approximately) of the coil 
is short-circuited and four-fifths Jeft in circuit. Rotation of the switch to position 3 causes 
the first cain to leave its contact, and the next cam to establish contact with the next spring, 
and as a result two-fifths (approximately} of the coil is short-circuited and three-fifths left in 
circuit and so on to the highest frequency (position 1} range where four-fifths (approximately) 
of the coil 1s short-circuited and one-fifth left in circuit. 


13. The window (11) is of safety glass, the glass being held by a clamping ring in a cover 
of insulating material which is fitted over a hole in the panel and held down by two screws. 
Immediately beneath this window and inside the wavemeter is mounted the Neon lamp. 


14, Fig. 3 gives a view of the interior of the instrnment. The coil is wound en a paxolin 
former (1} inside which is the variable condenser (2}, fixed condenser (3) and Neon Jamp. The 
winding on the former consists of 4$ turns of 22 s.w.g. bare tinned copper wire, looped and 
soldcred to the various contacts. The Neon Jamp is accormmodated in a holder of the screw-in 
type and this holder and the fixed candenser are carried on a bracket fitted to the base plate 
of the variable condenser, 


Carrying case 

15. A carrying case is provided for housing the instrument when not in use, As shown 
in fig. 4, the case {1} is constructed of canvas-covered mahogany painted grey. The lid (2) 
of the case 1s hinged and is held shut by a press-catch (3) in which is incorporated a locking nut 
to prevent accidental opening. Inside the lid 1s housed a spare Neon lamp {4}, this bemg screwed 
into a dummy socket in the corner. — 


OPERATION 


16, The scale of range 1 is calibrated from 9,000 to 15,000 ke/s. The first calibration point 
is at 9,000 ke’s, and calibration points are marked at every 1,000 ke’s around the dial up to 
15,000 ke’s. The distances between thé 1,000 ke’s calibration are divided up into ten equal 
parts, thus making possible a setting at intervals af 100 kes. 


17. The first calibration point on the scale of range 2 is at 6,000 kc/s and calibration points 
are marked around the scale for every 1,000 ke’s up to 9,000 kc/’s. The distances between the 
1,000 ke/s calibration are divided into ten equai parts, thus making possible a 100 kc/s setting 
on this scale. The calibrations on range 3 are from 5,000 to 7,000 ke/s at intervals of 1,000 kc’s 
and the space between, divided up into ten equal parts to give a 100 ke/s setting. Range 4 
is calibrated from 3,500 to 5,000 kc/s in steps of 500 kc/s and the space between each calibration 
is divided into five equal parts to give 100 ke’s setting. Range 5 is calibrated from 3,000 to 
4,500 in steps of 500 ke/s and the spaces are similarly divided into five equal parts to give 
100 ke/s settings. 


18. The operation of determining the frequency by the wavemeter 1s carried out in the 
following way :—The wavemeter is placed in inductive relation with the aerial coil of the trans- 
mitter and, the range switch having been set to the position corresponding to the required 
frequency, the slow-motion knob is: turned until a maximum glow is obtained in the Neon lamp. 
Opposite the fine indicator line the frequency in kilocycles is then read trom the appropriate 
scale on the dial. When checking or setting the frequency of the transmitter the dial of the 
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wavemeter is set to the frequency required and one of the trammel blocks {say the one coloured 
red} is slid around to the position where it can be engaged by the red bolt. The block is then 
clamped in position by means of the clamping screw, For subsequent checks on this frequency 
it is only necessary to rotate the condenser dia] until the red bolt is opposite the red block, 
engage the bolt and, after having seen that the switch is in the correct position, observe the glow 
ofthe Neonlamp. Ifthe transmitter is correctly tuned a variation of the transmitter variometer 
will result in a decrease in the glow of the lamp. 


19. Provision is made for “locking” the wavemeter at one other frequency im common 
use on the transmitter. ‘Setting or checking the frequency is carried out as before except 
that after the wavemeter has been set the green trammiecl block is slid around opposite the green 
bolt and clamped. Subsequent settings on this frequency are made by engaging the green 
bolt with the green socket, the switch being first placed in the appropriate range position. In 
the event of failure of the Neon lamp, the cover may be removed from the panel by undoing 
two'screws. The faulty lamp is then unscrewed from its holder and the spare lamp substituted. 


PRECAUTIONS AND MAINTENANCE 


20. The wavemeter, when not in use, should always be kept in its carrying case, and 
should not be subjected to knocks or jars. As there are no valves or batteries to deteriorate, the 
instrument requires very little maintenance heyond keeping it clean and dry. Dirt or grit must 
not be allowed to interfere with the free and smooth movement of trammel biocks and bolts. 


21. Should it be necessary to remove the Neon lamp cover, care must be exercised to 
ensure that no dust or other foreign matter is allowed to enter the instrument, and that the 
cover is immediately replaced and securely screwed down. The Neon lamps (Stores Ref. 
10A/7474) used with these wavemeters differ very little from one another in internal capacitance, 
and the calibration of the instrument is practically unaffected by substitution of the spare 
lamp supplied, 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information, When ordering spares for this wavemeter the 
appropriate section of ATR PUBLICATION 1086 must be used, 





Ref. No, Nomenclature, jouantity| Remar Remarks. 


IOA/7640 | Wavemeter W.66 Including inductance and switch. 


Principal components :. 


10A/7641 Case i Wood, with leather carrymeg handie. 
Condenser 
l O-G005 uF, variable. 
10A/7639 Type 93 si | O-0002 uF, 
LOA {7474 . Lamp, indicating, Neon No.1 .. 2 One in wavemeter and ote spare in 
lid of transit case. 
Accessories :— 


104 /7469 Type 80 ss . 5 ‘ 
10A/7642 Case, transit 
ee 
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SECTION 5, CHAPTER 4 
WAVEMETER W.69 
(Stores Ref. 10A/7730) 
INTRODUCTION 
1. The wavemeter W.69 has been designed for use on the ground for setting low-power 


transmitters, such as the battery operated transmitter unit of transmitter-receiver T.R.9, and 
is of the type which employs a valve voltmeter to indicate resonance, 





Fic. 1. Wavemeter W.69, front view 


2. The wavemeter covers the frequency 7,000-4,000 kc/s (43-75 metres), the desired 
frequency being obtained by means of a variable inductance in conjunction with a fixed condenser. 
The inductance is varied by rotating a handle on the front of the instrument, and adjacent to 
the handle is a microammeter, the dial of which reads from 0-500 microamps. 

3. [he wavemeter is entirely self-contained, the valve, H.T. battery and grid bias battery 
being housed in the case. The weight of the complete instrument is approximately 14 lb. 12 oz.., 
and the dimensions approximately 8} in. x 7}in. * 9} in. 
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GENERAL DESCRIPTION 


4. A theoretical circuit diagram of the wavemeter is given in fig. 2. L is an inductance 
provided with a vanable tapping T. the efiective portion of the inductance being shunted by 
the fixed condenser C having a capacitance of 122 puF and a semi-variable condenser C, (6:5 
ta 10 pF). The oscillatory cirenit so formed is connected in the grid circuit of the valve V, 
and a grid bias battery, shunted by the condenser C, (-01 »F), is included between the low 
potential end of the inductance and the negative side of the filament circuit. The filament 
eircuit is made and broken xt the switch 5S, this being the only switch on the wayvemeter. In 
the anode circuit is a GU-volt H.T. battery and a microammeter M of a specially damped type 
suitable for use as a resonance indicator, 





= HT. 
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Fic. 2. Theoretical circuit diagram of Wavemeter W.69. 


5, When a Cossor 210 H.F. valve is used with an anode voltage of 60 and a grid bias 
adjustment of —3 volts, the valve functions as an anode-bend rectifier. The standing anode 
current undcr these circumstances is of the order of 50 microamps.. and a full-scale deflection 
is obtained on the microammeter when a voltage of the order of 2 to 3 valfs R.M.S. is impressed 
ou the grid. The calibration of the instrument as a valve voltmeter, however, 1s not mecessary 
for the operation of the wavemeter since an indication of maximum current only 1s required. 
It will be apparent that the values of filament, anode and grid voltages are not critical, bias 
adjustment merely being provided to enable a convenient range of the microammeter scale te 
be used, | | 

6. The microammetcr reading increases as the wavemeter ts brought into resonance with 
the transmitter, and at the optimum reading the tuning dial of the wavemeter, when compared 
with the cahbration chart of the mstrument, gives the frequency. As the variation of frequency 
is accomplished entirely by the use of a variable inductancé capabie of very fine adjustment, 
it is possible to obtain a high degree of precision in setting the wavemeter without the aid of 
slow-motion devices and vernier scales. The inductance consists of 15 turns of silver-plated 
copper tubing, any part of which may be tapped by means of a rotatable brush, and with the 
valve voltmeter resonance indicator described, a discrimination of + 2 kc’s can be obtained on 
a low-power transmitter of the type referred to above, 
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7. The inductance adjustment handle is provided with a pointer having a fine line engraved 
on it. A small window is also provided in the pointer, Neac the zero on the scale is a small 
window at which is displayed a letter, the letter changing for each complete turn of the inductance. 
For the {5 turns the letters are A, B, C, BD, E, F, G, H, J. K, L. M,N. P, Q respectively, and 
the letter changes automatically as the pointer passes the 360 degree engraving on the scale. 
Ji will be seen that the amount of inductance in circuit may be observed at a glance, the letter 
indicating the number of complete turns, and the pointer reading on the 360 degrce scale, the 
fraction of the tum. Thus A 180 indicates that there is only half a tur in circuit, whilst G 180 
indicates that there are 64 turns in circuit. To facilitate setting and reading, the letters are 
coloured alternately white and yellow. Thus A, C, etc., are coloured white and B, D, etc., are 
coloured yellow. The line to the left of each letter is coloured the same as the letter. For the 
frequency band covered, the turns A to J are used. 


8. The pointer can be set to within 0:5 degrees. As cach turn is divided into 360 degrecs 
there are 5,400 degrees passed through on the scale for the full range of the inductance. For the 
frequency range 7,000-4,000 kc/s (the range for which W.69 is used) less than 9 tums are used, 
and the aumber of degrees passed through is of the order of 3,000 degrees. An accuracy of setting 
within + 2 ke/s at any frequency within the range 1s ensured. 

9 The calibration book which has engraved on its cover the serja) number of the wave- 
meter to which it applies, is carricd in clips at the rear of the instrument. The calibrations have 
been carried out with the individual valve in the wavemeter. Two spare valves, matched to that 
in use are provided in case of breakages, and the calibrations will be entirely valueless with any 
yalve other than those supplied. 


10. The procedure in case of failure is as follaws: If one of the valves should fail, no 
immediate action is necessary. If a second valve fails, a replacement wavenieter should at ance 
be Tequisitioned. On receipt of the new wavemeter and its accessories the original equipment 
should be returned. It should be noted that this equipment comprises :— 

The wavemeter and its case, 

The calibration chart. 

The valves in their transit case. 
The serviceable valve must be labelled. With the exception of the transit cases, none af the 
above-mentioned items may be exchanged separatcly, 


CONSTRUCTIONAL DETAILS 


(1. Referring to fig. 1, the case is constructed from mahogany, covered with fabric and 
painted grey. It is divided by means of a vertical wooden panel into two compartments. In 
the front compartment are located the valve and components of the wavemeter, In the rear 
compartment are the accumulator, and H.T. and grid bias batteries, connection to these being 
made by means of flexible leads brought through bushed holes in the wooden panel. Access to 
the batteries is obtained by undaing two catches and swinging back the hinged portion of the 
case. Access to the valve is obtained by undeing the catch on the top uf the case and opening 
a smal) door, 


12. The panel which is of duralumin carries a sub-panel at right angles to its inner face 
and about these panels all the components are mounted, the whole being secured to the wooden 
case by means of six screws. The variable inductance complete with its indicating device 4s 
bolted to the panel. The handle is equipped with a pointer which travels over a 360 degree scale. 
Behind the cover of the inductance uit is mounted a circular metal disc engraved with the 
letters A to QD, amitting J and O, The disc, the periphery of which is toothed, is mounted 1m such 
a way as to be rotatable by means of a pin on the main shaft, one letter forward for every 
revolution of the handle. The letters appear in succession at a small window cut in the cover of 
the inductance. The switch handle (3) which can be seen at the lower part of the panel aperates 
a cam behind the panel, opening and closing two bronze contact arms fitted with gold-silver 
contacts. The microammeter (4) is of a Specially dwnped type suitable Jar use as a resonatice 
indicator. It has a resistance of less than 100 ohms and a scale reading of 0-500 microamps. 
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13. Behind the panel (see fig. 3) is the inductance (1) which is tuned by rotation of the handle 
(1, fig. 1). The inductance comprises 15 turns of silver-plated copper tube held between circular 
end pieces of composite insulating material which are held together by three pillars of similar 
material. A screw passes through the axis of the coil. Working upon this screw and operated 
by the handle is a nut to which are attached two spring blades which make contact with the 
turns of the inductance. The pitch of the screw is the same as the pitch of the coil, and rotation 
of the handle causes the spring blades to travel around the turns of the inductance. The valve- 
holder (2) which is carried on a platform immediately below the door (2, fig. 1) is moulded from 
a high-grade phenolic resin compound and is provided with a rubber cushion in the base, 

14. The fixed condenser ( (3) associated with the tuning inductance has a value of 122 wyF 
and is of high-grade construction. It comprises a base plate of paxolin carrying two brass ‘studs 
with distance pieces. On these studs and clamped down to the distance pieces by means of 
nuts and spring washers, are two brass plates between which are the plates of the condenser. 
The plates are of copper and the dielectric of best quality ruby mica. The fixed condenser (4) 
shunted across the grid bias battery is a standard commercial condenser having a value of 0-01 uF, 





Fic. 3. Interior view. 


15. The variable condenser (5) which is also in parallel with the fixed condenser (3) is for 
calibration purposes only. It is of the air-dielectric type having a single moving vane between 
two fixed vanes. It has a minimum capacitance of approximately 6-5 uaF and a maximum 
capacitance of approximately 10-0 gaF. 


16. A transit case is provided for stowage of the wavemeter. It is constructed of wood 
and is provided with two strong leather carrying handles. The lid is hinged and normally held 
closed by two screws, but is so arranged that it can be detached from the case and fitted to a 
tripod. This is made possible by providing the lid with a detachable hinge and a metal boss 
internally threaded. The lid is placed on a standard $.4 Camera tripod and the tripod screw 
engaged with the threaded boss. 
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17, Fig. 5 shows the wavemeter in position on the lid, the latter being fitted to the tripod 

in the manner described. The transit case for the wavemeter may also be seen in the same 
illustration. 





Fic. 4. Wavemeter W.69, rear view, 


VALVES AND BATTERIES 
18. The valve used in the wavemeter is a 210 H.F. Each wavemeter is issued with three 
matched valves which are stamped with the serial number to which they refer. In no circumstances 
must any valve other than one of those supplied be used. When replacements become 
necessary, the procedure outlined in para. 10 should be adopted. The H.T. is supplied from a 
60-volt dry battery, the L.T. from a 2-volt unspillable accumulator, and the grid bias from a 
6-volt dry battery. 


OPERATION 

19. Lo set a transmitter to a definite frequency.—(i) Ascertain from the calibration book 
the setting of the wavemeter for the required frequency. 

(11) Place the wavemeter, on its tripod, at a distance of about six feet from the transmitter 
and place the switch in the “ on ”’ position. 

(ii) Adjust the transmitter until a maximum deflection of the wavemeter microammeter 
needle is obtained. If it is apparent that the reading is approaching the limit of its scale the 
wavemeter should be moved a little further away. Where possible, it is preferable to work 
with an optimum reading of about 450 microamperes. 


(43399) E 2 


SECTION 5, CHAPTER 4 


ES eae 5 
OS aT rth 
AR ae iy, os 
| For WAVEM mia, 
Ty a is 





Fic. 5. Wavemeter W.69, mounted on tripod. 
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(iv) Where a very precise setting of the transmitter is required the mean of two transmitter 
settings which give similar wavemeter indications may be taken. For example, if an optimum 
reading on the wavemeter microammeter of say 456 is obtained over a few degrees of adjustment 
of the transmitter, then two transmitter settings should be sought each of which gives a reading 
of say 450. The correct transmitter setting is then the mean of these two settings. When 
adopting this method the two transmitter settings chosen to obtain the mean should be such as 
to give a difference of no more than 10 microamperes from the first optimum reading. 


20. To measure the frequency of a transmitter —(i) Start the transmitter radiating. 

(ii) Place the wavemeter in proximity to the transmitter as described in para. 17 {u). 

{iii) Rotate the tuning handle of the wavemeter until an optimum reading is obtained on 
the microammeter, adopting similar precautions regarding maximum scale readings as mentioned 
in para. 17 (1). 

(iv) Observe the reading on the wavemeter scale and compare this with the calibration book, 
The frequency shown opposite the wavemeter reading is the frequency being radiated by the 
transmitter, 


PRECAUTIONS AND MAINTENANCE 


21. As this wavemeter is a precision instrument having a mean discrimination of the order 
of 1 part in 2,500 it should be treated with great care. Mechanical shocks are liable to affect 
the inductance coil and so destroy the accuracy of calibration. The three valves supplied with 
the instrument are matched for grid-filament capacitance and the greatest care should be taken 
of them. Replacement by another valve even of similar type will destroy the accuracy of 
calibration. As the standing anode current is of the order of only 50 microamps., the electrical 
life of the valve should be very great, the actual life being limited by mechanical breakage. 


22, Care should be taken to see that the microammeter ts not overloaded as this is liable to 
break off the pointer or damage the spring and pivots. The instrument should be used in a 
position of very loose coupling to the transmitter until approximate resonance has been, 
determined. The coupling can then be increased to give a workable deflection near the 
maximum of the microammeter. 


23,..The voltages of the batteries should be checked periodicaily and the batteries renewed 
when necessary. Care should be taken to see that the switch is in the “ off” position when 
the wavemeter 1s not in use to aveid unnecessary discharge af the batteries and shortening of 
the life of the valve. 


24. The microammetcr reading for steady anode current with no high frequency voltage 
applied is given on the calibration chart. If the reading of the microammeter is seriously (say 
25 per cent.) less than this figure, it means that either the L.T. or the H.T. battery is running 
down. A permanent deflection of the microammeter of greater than 500 microamps., indicates 
either a disconnection in the valve grid circuit or incorrect value of grid bias. The grid bias 
vultage should be checked and also the fit of the plugs m the battery sockets. 


25. If, on switching on, an anode current reading is not obtained, the cause may be either a 
totally run down L.T. or H.T. battery, a disconnection in the battery circuits fother than the 
etid circuit), or valve failure. These points are easily checked. 
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NOMENCLATURE OF PARTS 


The following list of parts is issued forinformation. In ordering spares for this wavemeter the appropriate 
section of AIR PUBLICATION 1086 must be used. 
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Ref, No. Nomenclature, | Quantity. Kemarks. 





| 
1OA/7730 | Wavemeter W.69 ai ] | Complete. 


Principal components :— | 





1} A/7731 Case + vs oe a ay I Wood with leather haodle. 
1OA/7942 Chart, calibration sh - cs 1 Each wavemeter ts calibrated 
separately, and the charts must 
| be used only with the appropriate 
wavemeter. 
Condenser 
1D0A/7906 Type 125 . ce cits fe a 1 0-01 wi, G.B. shunt. 
10A/7943 Type 126 AE e = a I 6-5 to 10 ual, variable (for calibra- 
tion only). 
LOA/7735 Type 103 i 122 uP. 
[04/8411 Inductance, variable 1 With indicating mechanism 
LOA/7736 Microammeter, type A ] 0-501. 
Plug 
10A/9689 Type 39 » we o col £ 9 Diemeed a toe 
104 /9890 Type HI #2 be ee L Engraved ILT, — 
IDA S691 Type 91 1 Ieneraved G.R.+ 
10.4/9692 Type 92 oe l Engraved Cr, G.— 
LOAIT 7a? Switch, type 55 .. 1 Filament switch “ an-off ”. 
LOA //397 Valve-holder, type C 1 
Accessories — 
SA/1L3S6 Accumulator, 2-V, 20Ah, 1 For LT. 
sA/LZ5] Battery, dry, 6-volt 1 For grid bias. 
gA/LSS4 Battery, dry, 60-volt 1 For oe (lOA/1613 for overseas 
SC). 
Case, transit . 
1104/7945 Wavemeter 1 With detachable lid. 
104A /8412 Valves . i To hold three valves. 
144/690 Case, tripod i 
144 /694 Tripod sg. Sr ] 5.4 Camera. 
1O4 {7946 Valve. 210 HF. .. 3 One in wavereter, and two spares. 
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WAVEMETER W.75 
(Stores Ref. 10A/8113) 


INTRODUCTION 

1. [he wavemeter W.75 has been designed for use on the ground for setting low-power 
transmitters, such as the battery operated transmitter unit of transmitter-receiver T.R.41, 
and is of the type which employs a valve voltmeter to indicate resonance. 

2. The wavemeter covers the frequency 4,300-3,000 kc’/s (70-100 metres), the desired 
frequency being obtained by means of a variable inductance in conjunction with a fixed con- 
denser. The inductance is varied by rotating a handle on the front of the instrument, and 
adjacent to the handle is a microammeter, the dial of which reads from 0-500 microamps. 





Fic. 1. Wavemeter W.75, front view. 


3. [he wavemeter is entirely self-contained, the valve, H.T. battery and grid bias battery 
being housed in the case. The weight of the complete instrument is approximately 14 Ib. 12 oz., 
and the dimensions approximately 8} in. x 7} in. x 9} in. 


GENERAL DESCRIPTION 
4. A theoretical circuit diagram of the wavemeter is given in fig. 2. L is an inductance 
provided with a variable tapping T, the effective portion of the inductance being shunted by 
the fixed condenser C, having a capacitance of 250 wul, and a semi-variable condenser C, (6:5 
to 10 wuF). The oscillatory circuit so formed is connected in the grid circuit of the valve V, 
and a grid bias battery, shunted by the condenser C, (-01 uF), is included between the low 
potential end of the inductance and the negative side of the filament circuit. The filament 
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circuit is made and broken at the switch S, this being the only switch on the wavemeter. In 
the anode circuit is a 60-volt H.T. battery and a microammeter M of a specially damped type 
suitable for use as a resonance indicator. 


5. When a 210 H.F. valve is used with an anode voltage of 60 and a grid bias adjustment 
of —3 volts, the valve functions as an anode-bend rectifier. The standing anode current in 
these circumstances is of the order of 50 microamps., and a full-scale deflection 1s obtained on 
the microammeter when a voltage of the order of 2 to 3 volts R.MLS. is impressed on the grid. 
The calibration of the instrument as a valve voltmeter, however, is not necessary for the operation 
of the wavemeter since an indication of maximum current only is required. It will be apparent 
that the values of filament, anode and grid voltages are not critical, bias adjustment merely 
being provided to enable a convenient range of the microammeter scale to be used. 
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Fie. 2. Theoretical circuit diagram. 


6. The microammeter reading increases as the wavemetcr is brought into resonance with 
the transmitter, and at the optimum reading, the tuning dial of the wavemectcr, when compared 
with the calibration chart of the instrument, gives the frequency. As the variation of frequency 
is accomplished entirely by the use of a variable inductance capable of very fine adjustment, 
it is possible to obtain a high degree of precision in setting the wavemeter without the aid of 
slow-motion, devices and vernier scales. The inductance consists of 15 turns of silver-plated 
copper tubing, any part of which may be tapped by means of a rotatable brush, and with the 
valve voltmeter resonance indicator described, a discrimination of -_ 2 kc/s can be obtained 
on a low-power transmitter of the type referred to above. 

7. The inductance adjustment handle is provided with a pointer having a fine line engraved 
onit. A small window is also provided im the pointer. Near the zero on the scale is a smail 
window at which is displayed a letter, the letter changing for each complete turn of the inductance. 
For the 15 turns the Ictters are A, B, C, D, E, F, G, H, J, K, L, M, N, P, QO respectively, and 
the letter changes automatically as the pointer passes the 360 degree engraving on the scale. 
It will be seen that the amount of inductance in circuit may be cbserved at a glance, the letter 
indicating the number of complete turns, and the pointer reading on the 360 degree scale, the 
fraction of the turn. Thus A 180 indicates that there is only half a turn in circuit, whilst G 180 
indicates that there are 64 turns in circuit. To facilitate setting and reading, the letters are 
coloured alternately white and yellow. Thus A, C, etc., are coloured white and B, D, etc., are 
coloured yellow. The lne to the left of each Icttcr is coloured the same as the letter. For 
the frequency band covered turns, H to P are used. 

8. The pointer can be set to within 0:5 degrees. As each turn is divided into 360 degrees 
there are 5,400 degrees passed through on the scale for the range of the inductance. For the 
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frequency range 4,300-3,000 kc/s (the range for which W.75 is used) less than 7 turns are used, 
and the number of degrees passed through is of the order of 2,500. An accuracy of setting 
within + 2 ke/s at any frequency within the range is ensured. 

9. The calibration book which has engraved on its cover the serial number of the wavemeter 
to which it applies, is carried in clips at the rear of the instrument. The calibrations have been 
carried out with the individual valve in the wavemeter. Two spare valves, matched to that 
in use, are provided in case of breakages, and the calibrations will be entirely valueless with 
any valve other than those supplied. : 

10. The procedure in case of failure is as follows. If one of the valves should fail, no 
immediate action is necessary. If a second valve fails, a replacement wavemeter should at 
once be requisitioned. On receipt of the new wavemeter and its accessories the original equipment 
should be returned. It should be noted that this equipment comprises :— 

The wavemeter and its case. 

The calibration chart. 

The valves in their transit case. 
The serviceable valve must be labelled. With the exception of the transit cases, none of the 
above-mentioned items may be exchanged separately, 
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Fic. 3. Wavemeter W.75, rear view. 


CONSTRUCTIONAL DETAILS 
_ 11. Referring to fig. 1, the case is constructed from mahogany, covered with fabric and 
painted grey. It is divided by means of a vertical wooden panel into two compartments. In 
the front compartment are located the valve and components of the wavemeter. In the rear 
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compartment are the accumulator, and H.T. and grid bias batteries, connection to these being 
made by means of flexible leads brought through bushed holes in the wooden panel. Access 
to the batteries is obtained by undoing two catches and swinging back the hinged portion of 
the case. Access to the valve is obtained by undoing the catch on the top of the case and 
opening a small door. 


12. The panel which is of duralumin carries a sub-panel at right angles to its inner face 
and about these panels all the components are mounted, the whole being secured to the wooden 
case by means of six screws. The variable inductance complete with its indicating device is 
bolted to the panel. The handle is equipped with a pointer which travels over a 360 degree 
scale. Behind the cover of the inductance unit is mounted a circular metal disc engraved with 





Fig. 4. Interior view. 


the letters A to Q, but omitting I and O. The disc, the periphery of which is toothed, is 
mounted in such a way as to be rotatable by means of a pin on the main shaft, one letter forward 
for every revolution of the handle. The letters appear in succession at a small window cut 
in the cover of the inductance. The switch handle (3) which can be seen at the lower part of 
the panel operates a cam behind the panel, opening and closing two bronze contact arms fitted 
with gold-silver contacts. The microammeter (4) is of a specially damped type suitable for 
use as a resonance indicator. It has a resistance of less than 100 ohms and a scale reading of 
0-500 microamps. 


13. Behind the panel (see fig. 4) is the inductance (1) which is tuned by rotation of the 
handle (1, fig. 1). The inductance comprises 15 turns of silver-plated copper tube held between 
circular end pieces of composite insulating material which are held together by three pillars 
of similar material. A screw passes through the axis of the coil. Working upon this screw 
and operated by the handle, isa nut to which are attached two spring blades which make contact 
with the turns of the inductance. The pitch of the screw is the same as the pitch of the coil, 
and rotation of the handle causes the spring blades to travel around the turns of the inductance. 
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The valve holder (2) which is carried on a platform immediately below the door (2, fig. 1) is 
moulded from a high-grade phenolic resin compound and is provided with a rubber cushion 
in the base. 

14. The fixed condenser (3), associated with the tuning inductance, has a value of 250 uwuF 
and is of high-grade construction. It comprises a base plate of paxolin carrying two brass 
studs with distance pieces. On these studs and clamped down to the distance pieces by means 





Fic. 5. Wavemeter W.75, mounted on tripod. 
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of nuts and spring washers, are two brass plates between which are the plates of the condenser. 
The plates are of copper and the dielectric of best quality mmby mica. The fixed condenser (4) 
shunted across the grid bias battery is a standard commercia] condenser having a value of 
‘Ol pF, 


15. The variable condenser (5) which is also in parallel with the fixed condenser (3) is for 
calibration purposes only. It is of the air-dielectric type having a single moving vane between 
two fixed vanes. It has a minimum capacitance of approximately 6-5 sxzF. and a maximum 
capacitance of approximately 10-0 uuF. 


16. A transit casc is provided for the stowage of the wavemeter. It is constructed of wood 
and is provided with two strong leather carrying handles. The lid is hinged and normally 
held closed by two screws, but is so arranged that it can be detached from the case and fitted 
to a tripod. This is made possible by providing the lid with a detachable hinge and a metal 
boss internally threaded. The lid is placed on a standard 5.4 Camera tripod and the tripod 
screw cngaged with the threaded boss. 


17, Fig. 3 shows the wavemeter in position on the lid, the latter being fitted to the tripod 
in the manner described. The transit case may be seen in the same figure. 


VALVES AND BATTERIES 


18. The valve used in the wavemeter is a valve type 210 H.F, Three matched valves are 
supplied with each wavemeter and in no circumstances must any other valve be used. When 
replacements are requited, the procedure set ont in para. 10 must be adopted. The HT. 1s 
supplied from a 6@-volt dry battery, the L.T. from a 2-volt accumulator, and the grid bias 
tram a 6-volt dry battery. 


OPERATION 


19. Te set a transmitter to a definite freguency.—{i) Ascertain from the calibration book 
the setting of the wavemeter lor the required frequency. 


(ti) Place the wavemeter (on its tripod) at a distance of about six feet fram the transmitter 
and place the switch in the “on ”’ position, : 

(ii) Adjust the transmitter until a maximum deflection of the wavemeter microammeter 
needle is obtained. If it is apparent that the reading is approaching the limit of its scale the 
wavemeter should bo moved a little further away. Where possible, it is preferable to work 
with an optimum reading of about 450 microamperes, 

{iv} Where very precise setting of the transmitter is required the mean of two transmitter 
settings which give similar wavemeter indications may be taken. For example, if an optimum 
reading on the wavemeter microammeter of say 456 is obtained over a few degrees of adjustment 
of the transmitter, then two transmitter settings should be sought each of which gives a reading 
of, say 450. The correct transmitter setting is then the mean of these two settings. When 
adopting this method the two transmitter settings chosen to obtain the mean should be such 
as (po give a dificrence of no more than 10 microamperes from the first optimum reading. 

20. To measure the frequency of a transmitter —(i) Start the transmitter radiating. 

(ii) Place the wavermeter in proximity to the transmitter as described in para, 19 (1). 

(iti) Rotate the tuning handle of the wavemeter until an optimum reading is obtamed 
on the microammetecr, adopting similar precautions regarding maximum scale readings as 
mentioned in para, 19 (iit). 

{iv} Observe the reading on the wavemeter scale and compare this with the calibration 
book, The frequency shown opposite the wavemeter reading is the frequency being radiated 
by the transmitter. 
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21, As this wayemeter is a precision instrument having a mean discrimination of the order 
of I part tn 2,500 it should be treated with great care. Mechanical shacks are liable ta affect 
the inductance coil and so destroy the accuracy of calibration. The three valves supplied 
with the mstrument are matched for grid-filament caparifance and the greatest care should 
be taken of them, Keplacement by another valve even of similar type will destroy the accuracy 
of calibration. As the standing anode current is of the order af only 50 microamps. the electrical 
life of the valve should be very great, the actual Hfe being limited by mechanical breakage. 


22. Care should be taken to see that the microammeter is not overloaded as this is liable 
to break oft the pointer or damage the spring and pivots. The instrument should be used in 
a position of very loose coupling to the transmitter until approximate resonance has been 
determined, The couphng can then be increased to give a workable defiection near the maximum 
of the microammeter. 


23. The voltages of the batteries should be checked periodically and the batteries renewed 
when necessary. Care should be taken to see that the switch is in the “ off” position when 
the wavemeter ts not in use in order to avoid unnecessary discharge of the batteries and shartening 
ofthe life of the valve. 


24. The microammteter reading for steady anode current with no high frequency voltage 
applied is given on the calibration chart. Tf the reading of the microammeter is seriously less 
than this figure (say 25 per cent.}, 1t means that either the L.T. or the H.T. battery is running 
down, A permanent deflection of the microammeter of greater than 500 microamps., indicates 
elther a disconnection in the valve grid circuit or incorrect value of erid bias. The grid bias 
voltage shauld be checked and alsa the fit af the plugs in the battery sackets, 


295. If, on switching on, an anode current reading is not obtained, the cause may be either a 
totally run down L.T. or H.T, battery, a disconnection in the battery circuits (other than the 
grid circuit}, or valve fauure. These pomts are easily checked. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information. In ordering spares for this wavemeter the appropriate 


— 


Nomenclature, 


| Wayerneter W.75 


Irincipal components :— 


Case _ . 
Chact, calibratian 


Condenser 
Type L2s 
Type [26 


Type [47 ts 
Inductance, vanable 


Microammeter, type A .. 


| 
Plug 
7 Type 89 

Type 90 

Type $I 

Type 92 

Switch, type So .. 

Valve-holder, type € 


Accessories t-. 


Accumulator, 2-V., 20 Ah. 


Battery, dry, 6-valt 
Battery, dry, 60-voalt 


Case, transit 
Wavemeter 
Valves 

Cage, tripucl 

Tripod . a 

Yalvye, 210 H.F. ., 


section of AITZ PUBLICATIGN 1086 must be used. 


| 
| Quantity. Remarks. 
| 


I I | 


] Complete. 


Wood with leather handle, 

Each wavemeter is calibrated 
separately, and the charts must 
be used only with the appropriate 
wavermeter. 


0-O1 uF, GB. shunt. 

1 G5 to 10 wuF vanable (for calibra- 
tion only}. 

ZOU yp P, 

With indicating mechanism, 

0-Ss00, 


Engraved H.T.+- 
Engraved H.T.-— 
Engraved G.B.-+ 
Engraved G.B.— 
Filament switch “ on-off ”’, 


| a ee 


PBs fmm pm frm, fee, feel. 


For L,T. 

For grid bias. 

For H.T, (LOA/1613 for overseas 
nse}, 


With detachable lid. 
Teo hold three valves. 


».4 Camera. 
One in wavemeter, and two spares. 
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WAVEMETER W.1081 
(Stores Ref. 1OA/8405) 


INTRODUCTION 
. Wavemeter W.1081 has been designed for use on the ground with aircraft transmitters 
to cover the two frequency bands 15,000 to 3,000 kce/s and 500 to 135 kc/s. The instrument 
is capable of being adjusted to indicate a difference of + 2 kc/s from 6,000 kc/s downwards. 
The frequency discrimination is as fine as possible from 6,000 kc/s up to 15,000 kc/s. 





Fic. 1. Wavemeter W.1081. 


The two frequency bands are sub-divided into five ranges, any one of which may be 
obtained by means of a selector switch on the front panel. The frequency band 15,000 to 3,000 kc/s 
is covered by ranges | and 2, thus range | covers 15,000 to 6,000 kc/s, and range 2 covers 6,000 
to 3,000 kc/s. The other freque ncy band is split up into three ranges as follows :—Kange 3 
is 500 to 330 kc/s, range 4 is 330 to 210 kc/s, and range 5 is 210 to 135 kc/s. 


3. For the frequency band 15,000 to 3,000 kc/s there is provided an oscillatory or resonant 
circuit comprising a variable inductance and a fixed condenser, and for the frequency band 
500 to 135 kc/s, there is provided an oscillatory circuit comprising one of two inductances and 
a variable tuning condenser which is provided with a fine tuning control and vernier index. 
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4. Kesonance is indicated by means of an anode-bend detector valve, in the anode circuit 
of which is a microammetcr. This microammeter 1s removable from the wavemeier, being 
locked inte position normally by means of a turn-butten on the front of the instrument. When 
removed, the microammeter can be connected to the wavemeter by means of a pair of leads 
and a specially designed plug and socket. This arrangement allows the microammeter to be 
placed in a convenient position for taking readings remote from the wavemeter. 


GENERAL DESCRIPTION 


5. A front view of the wavemeter is given in fig. | and a theoretical circuit diagram in fig. 2, 
Referring to fiz. 2, it will be seen that the circuit comprises an inductance and a condenser forming 
an oscillatery circuit across which is connected a resonance indicator, the indicator being a 
specially damped microammeter M {reading 0 to 500 microamperes) in the anode circuit of 
the anode-bend rectifying valve Y. 
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Metal chassis of wavemeler 
Fic, 2. Theoretical circuit diagram of Wavemeter W,1081. 


_ For the frequency band 15,000 to 3,000 Kc/s, covering the ranges 1 and 2, the oscillatory 
circuit 18 composed of the variable inductance coil L and alternative condensers Cy and C,. 
For the frequency band 500 to 135 kc/s which is sub-divided into three ranges (3, 4 and 5}, 
oscillatory circuits are provided comprising an inductance coil L,, a tapped inductance coil L,, 
and a variable tuning condenser C,. For range 3, the inductance L, and condenser C, are used 
and for range 4, the tapped portion of the inductance L, and the condenser C,, For range 5, 
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the whole of the inductance L, and the condenser Cy, are employed. A pre-set condenser C, 
is connected across the condenser C, for calitration purposes. The condenser C, which 1s 
intraduced for ranee 2 ts alsa connected across the tuning condenser C, tor the ranges 3, 4 and 3. 


7. Any of the ranges may be selectcd by means of the switch S which alters the cujl and 
condenser connections. This switch is mechanically coupled to the switch $,, and when 5 
is in the "‘ off’ position, the filament circuit of the valve is opened, Connection 1s made from 
the various oscillatory circuits, to the grid of the valve VY through the switch S, and to the 
filament of the valve through a grid bias battery, across which is connected a by-pass condenser Cp. 
The switch $ is arranged ta change over the grid circuit of the valve from the high frequency 
coil to the low frequency coils without opening the grid circuit, in order to avoid abnormally 
high anode currents and consequent damage to the indicator. 


8, A trimming condenser C,, common to both frequency bands, is provided to enable an 
adjustment to be made to compensate for a possible change in the inter-electrode capacitance 
of the substituted valve. Three valves are provided, however, of similar inter-electrode capaci- 
tance, and this trimming condenser wil require no adjustment during the life of these three 
valves. In any event no adjustment must be made to this condenser except by authonzed 
personnel, 


CONSTRUCTIONAL DETAILS 
Wavemeter 
9, Three views of the wavemeter ate given in figs. 1, 3 and 4. Referring to fig, 1 which 
is a view of the wavemeter from the front, the approximate weight of the instrument is 194 ib. 
and its dimensions are 17 in. x 12in. X 7din. This weight is inclusive of the batteries. 


10. The micraammeter {1} is removable. [tf is heid in position nurmally by meazs of 
the tum-button (8). When the microammeter js removed, 11 1s replaced by the plug (9) which 
is connected by a pair of leads (7) to the socket (10). This arrangement is provided so that 
the microammeter can be conveniently read should it be necessary to place the wavemeter 
in such a position that, if the microammeter were in the instrument, the reading could not be 
conveniently observed. 


\1. To the nght of the microammeter (1) is the condenser contro] knob, It is fitted with 
A circular scale (4) engraved in degrees from 010 180. Ten additional divisions are provided 
after the 180° mark. The slow-motion drive (5} consists of two friction discs, and a vernier (11) 
allows readings of 4,th of a degree ta be obtained. 


12. On the Jeft-liand side of the front panel is mounted the vanable inductance contrel. 
The tixed seale (2) is cngraved in derrces from f} to 360, Near the top of the scale is a small 
window through which a letter is visible. As there are 15 tums on the inductance, 15 letters 
namely: A, B, C, D, E, F, G, H, J, K, L, M, N, P and Q are engraved on a rotatable scale. 
The letters are filled in alternately white and yellow, thus A, C, etc,, are white, and B, D, etc., 
are yellow. The line engraved to the left of each letter is the same colour as the letter. As 
the pointer passes over the 360° mark the letter changes automatically, It is thus posstble 
to know the number of complete turns and fractions of a tum in circuit. Thus as shown in 
the illustration there are 2-2 ar nearly 24 turns in circuit. 


13. The perforated metal dome (6) covers the pilot lamp. This lamp is in the valve filament 
circuit and serves as a visible indication that the filament switch is on. The range change 
switch (3) in the bottom left-hand carner has six positions, one for each of the five ranges and 
an ‘off position. In the “ off’ position the filament circuit is broken. 


14. The interior view of the wavemeter given in fig. 3, shows the components mounted 
under the front panel. The variable inductance (1) can be seen in the top right-hand corner. 
[t consists of 15 turns of copper tubing, any part of which may be tapped by means of a rotatable 
laminated brush, The small pre-set cundenser (2) below the inductance has a value of between 
23 and 29 pak and is represented by C, in the theoretical circuit diagram, fig. 2. It forma, 
with the variable inductance, the oscijlatory circuit for range J. 
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Fic. 3. Interior view. 





Fic. 4. Rear view of Wavemeter W.1081. 
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15. The 225 wuF condenser (3) is represented by C, in fig. 2. To the left of it is a fixed 
‘Ol uF condenser (4) which acts as the grid bias shunt. The pre-set condenser (5) above it 
has a value of 10 wk (max.). Thisis the valve compensating condenser and is used for calibration 
purposes only. It must not be interfered with in any circumstances, otherwise the calibration 
of the wavemeter will be affected for all ranges. The valve-holder (6) can be seen above the 
condenser (5). The pilot lamp fitting (7) is mounted under the front panel. To the left of 
the valve-holder (6) can be seen the +01 «F condenser (13) which is connected between the anode 
terminal of the valve and the chassis, 





Fic. 5. Wavemeter W.1081 in its transit case. 


16. The block (8) seen under the microammeter is provided with two sockets. When the 
microammeter is in position, two plugs fit into these sockets. When the microammeter is removed, 
the two prongs on the plug (9, fig. 1) fit into the sockets, and the microammeter plugs are inserted 
in the socket (10, fig. 1). | 
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17. The tapped inductance (9) is used on ranges 4and 5. It consists of a former of synthetic- 
resin varnish paper tube and is wound with 212 turns of 28 s.w.g. double silk-covered copper 
wire and tapped at 109 turns from the start. The tapped portion is used on range 4 and the 
whole coil on range 5. The inductance (10) is used on range 3. It consists of 704 turns of 
24 s.w.g. double silk-covered copper wire wound on a former similar in construction to that 
of (9), but mounted at right angles. Above the inductance (10) is the variable condenser (11). 
It has a value of 510 wuF (max.) and is represented by C, in the theoretical circuit diagram, 
fig. 2. To the left of condenser (11) is a small pre-set condenser (12), represented by C, in fig. 2. 





Fic. 6. Wavemeter W.1081 on tripod. 


Case 
18. Fig. 4 is a view of the wavemeter from the rear. As can be seen from the illustration, 


the case (1) is designed so as to house the wavemeter and its associated batteries, The 2-volt 
accumulator is contained in the compartment (2) on the right and the two 15-volt units (3) 
are on the left. Flexible leads are taken through holes in the rear of the battery compartment (4) 
to the appropriate components of the wavemeter, 
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19. When it is desired to remove the accumulator or the dry batteries, 2 catch (6) on the 
right-hand side of the compartment (4) is undone, and the retaining arm (5) may then be moved 
about its hinge. The cover (7) which also forms the rear wail of the wavemciter 1s held in the closed 
posttion by means of two spring catches, provided on the top of the wavemeter. The calibration 
book {10} is normally held by means of spring clips on the underside of the cover (7}. Access 
to the valves is obtained through the trap deor (8). The leather carrying strap (9) is secured to 
each side of the wavemeitcr by means of a bolt which passes through the loop in the strap and also 
through the bracket. This new method is a modification of the old type of fixture whereby the 
strap was secured to the bracket by a wire link. All wavemeters in service should be modified to 
incorporate the new fixture (see A.P.1186, D.9}). 


Transit case 

20, The complete wavemeter {1), housed in its transit case (2), is illustrated in fig, 5, Of the 
two compartments on the left, the wpper compartment (3) houses the special plug and socket 
connection uscd when the microammeter is removed from the wavemcter. The lid (4) is detachable. 
If it is moved to the left the special hinges come apart. This arrangement is provided in order 
that the lid may be used as a support for mounting the wavemeter on a tripod. 


21. A standard $.4 camera tripod is used. The screw on the tripod is engaged with the in- 
ternally threaded boss (3) in the lid of the transit case. The wavemeter is placed in the lid and 
held in position by means of two elastic cords, which are threaded through the carrying strap and 
then secured in the special blocks provided m the lid. 


22. Fig. Gshows the wavemeter (1) and hid (2) mounted on the tripod (3). The microammeter 
(4) has been removed and the plug {5} inserted in its place. Underneath the tripod can be seen 
the calibration book (6). Each wavemeter has its own calibration book which is engraved with 
the serial number of the wavemeter to which it applies. 


VALVES AND BATTERIES 


23. The valve used in the wavemeter is a valve type V.W.36. Each instrument is supplied 
with three valves, the three being “ matched ’’, so that if any one of the valves is used the calibra- 
tion will remain correct. In no instance must any other valve, but one of the three supplied be 
used, as the calibration will suffer if a valve having a different inter-electrode capacitance is used. 
The valves, valve cartons and valve transit case are engraved with the scria]l number of the wave- 
meter for which they are intended. 


94, The procedure in case of fatlure is as follows :—Should ane valve hecame unserviceable, 
no immediate action is necessary. Ifa second valve fails, a replacement wavemeter should be 
requisitioned at once. On receipt of the wavemeter and its accessories, the original equipment 
should be returned. It should be noted that this equipment comprises :— 

The wavemeter and its case, 

The calibration chart. | 

The three valves in their transit case (the serviceable valve bemg labelled), 
With the exception of the transit case, none of the above-mentioned items may be exchanged 
separately. ) 

25. The L.T. supply is obtained from a 2-volt, 7 Ah. accumulator, and the requisite grid and 
anode voltagcs from two 15-volt batteries connected in series. The H.T.— and H.T. 1 leads are 
connected respectively to the 15-volt and 12-volt (negative) sockets of the first battery. The H.T. 2 
lead is connected to the 0 (positive) socket of the second battery. The 0 (positive) socket of the 
first battery and the 15-voall (negative) sacket of the second battery are cannected together, 


26. These connections will give an effcctive grid voltage of —3 volts, and an anode voltage of 
97 volts with respect to the negative end of the valve filament. The batteries are contained In a 
compartment in the case of the instrument, access to them being obtained by opening a hinged 
cover at the back of the wavemeter. Access to the valve is obtained by opening a hinged cover in 
the top of the instrument (see fig. 4). 
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OPERATION 


27. Before commencing any operation, see that the batteries arc in position and that they 
are connected up correctly. This is important, for if the grid bias connection is left off, the micro- 
amuneter may be damaged, Insert one of the three valves in the valve-holder. Set the range 
switch to the appropriate range. 


To set & transmitter to a definite Trequency 

28. 0} The settings for the appropriate controls on the wavemeters are first found by 
referring to the calibration chart under the desired frequency. The cuntrols are set and the wave- 
meter placed about six feet trom the transmitter. The L.T. should now be switched on, 

(ii) Adjust the transmitter so that a maximum deflection is obtained on the microammeter. 
It is essential to position the wavemceter so that the maximum deflection does not exceed 500 
microamperes, If the reading is approaching the limit of the scale, the wavemeter should be 
moved further away. An optimum reading of about 450 microamperes ts the most favourable 
condition. 

iii} When it is desired to obtaim a very precise setting of the transmitter, the mean of two 
transmitter settings is obtained. These two settings should be the same, one on each side of thie 
desired setting, If for example an optimum reading of 456 microamperes 1s obtained on the micro- 
ammeter over a few degrees of adjustment of the transmitter, two transmitter settings should be 
found, each of which gives 450 microamperes. ‘lhe mean of these two is then the correct trans- 
mitter sctting. When employing this method, a difference of not mare than 10 microamperes 
from the first optimum reading should be arrived at. 


To measure the frequency of a transmitter 

29. (i) Start the transmitter radiating, 

(i) Place the wavemeter in proximity to the transmitter as described in para, 28 (11). 

(in} Adjust the wavemeter controls unti] an optimum reading is obtained on the micre- 
ammeter, using the same precautions as in para. 28 {111}. 

(iv) Observe the wavemeter settings and determine the radiated frequency by reference to 
the calibration chart, 


PRECAUTIONS AND MAINTENANCE 

30. As the wavemeter is a precision instrument having a maximum discrimination of the 
order of I part in 2,500, it should be treated with great care. Mechanical shocks are liable to 
affect some of the components and destroy the accuracy of calibration. As the grid-filament 
capacitance of the valve enters into the calibration, the wavemeter must be used only with one 
of the three valves supplied. In order to avoid the necessity for recalibration, great care should 
be taken of the valves, both mechanically and clectrically, to ensure as long a life as possible. 

31. The full scale reacting of the microammeter should never be exceeded. This condition. 
might arise if the instrument were overloaded, or the wavemcter too tightly coupled with the 
transmitter, or should any defect occur in the grid-flament circuit with the valve switched an. 
Any of the abave causes may result in the pointer of the micraammetcr being bent or braken off, 
or damage may be sustained to the spring and pivots. 

32. The voltage of the batteries should be checked periodically, as 1f the grid bias voltage 1s 
low, a large deflection will be obtained on the nicroammeter, When net m use the wavemeter 
should be switched off, in order to avoid unnecessary discharge of the batteries. A pilot lamp is 
connected across the valve filament. 


33. A permanent deflection in the microammeter greater than 500 microampercs points to 
a disconnection in the valve grid circuit, or incorrect value of grid bias. The grid bias voltage 
should be checked and also the fit of the plugs in the battery sockets, 

34. The switch spindles of Wavemeters W,1081, serial numbers from 1 to 190 inclusive, are 
weak and are liable te break. Any units holding any of the above-mentioned wavemeters must 
demand new spindles from No, 1 Equipment Depot, and make the necessary alteration if they 
have not already donc so. 


SECTION 5, CHAPTER 6 


35. As the wavemcter 1s a delicate instrument great care must be taken to ensure that the 
calibration is not upset when the new spindles are being fitted. The following sequence of opera- 
tions should be observed. Withdraw the chassis from the case, Put the switch to range 5, lining 
up the edge of the brush with the upper edge of the contact segment. During subsequent opera- 
tigns, it is essential that the brush does not move from this position. 


36. Withdraw the screws which secure the ends of the spindle to the sleeve. Withdraw the 
screw from the switch knob and remove the knob, taking care not to lose the spring and plunger 
from within the knob. Remove the switch locating plate and short spindle, and remove the 
spindle or broken parts. Insert the new spindle with the drilled end adjacent to theswitch, 
ahgning the hole in the spindle with that in the switch sleeve, and temporarily replace the screw 
to ensure correct alignment. Re-assemble the locating plate, short spindle, knob, screw, spring 
and plunger, with the tapped hole of the slecve on the short spindle on the same side of the spindle 
as the index line on the knob. 


37. Secure the indicating plate to the panel by twa screws and set the kneb at range 3. 
Carefully mark the undrilled end of the new spindle to show where the securing screw will pass 
through it. Remove the switch knob, locating plate and new spindle and using a No, 42 drill, 
make a +0935 in, dia, hole, where marked. Remove any burrs. Keplace the new spindle and 
secure it to the switch sleeve. Replace the locating plate and knob complete and secure the plate 
by twe screws. Fit the securing screw through the short spindle and the new spindle. Remove the 
knob, spring and plunger. Replace the two remaining screws which hold the locating plate to the 
panel, Replace the knob, spring, plunger and securing screw, and replace the chassis in the case. 
All wavemeters numbered [91 and onwards will have the new spindle titted before issue, 


38. On some instruments the maximum value of the variable condenser is not great 
enough to gve 330 ke’s on range 4. In such cases the wavemeter Is calibrated at 335 kc/s instead 
of 340 ke/s. The actual errer at 335 ke’s is shown on the correction chart, and the curve or error 
1s continued onwards beyond 335 kc’s towards 330 kc/s. On some instruments this means that 
330 ke’s is shown as being obtamable at a condenser reading greater than the maximum obtain- 
able. Such indications are to be disregarded. On range 4, 330 ke/s is always obtainable, but on 
some instruments there is a gap between range and 4, This gap is never more than 3 kes. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information. When ordering spares for this wavemeter the 
appropriate section of AIR PUBLICATION 1086 must be used. 
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| | 
Kef. No. | Nomenclature. Guaniny | Remarks. 
10A/8405 | Wavetneter W L081 oe 1 | Without valves. 
i Principal components :— | 
| Case 
LOA /8406 Battery oui 1 
10A/8407 Wavermeter = 1 With leather strap. 
104 /8408 Chart, calibration ‘i I 
Condenser 
164 /7906 Type 125 ay 2 ‘Ol uF. 
1D A/S487 Type 179 a5 i ‘000225 wl, Gxed circular plates, 
IDA /8488 Type 180 oi 1 ‘OOOO1 iP, pre-set. 
1OA/B489 Type 131 i } ‘OO0029 pF, pre-set, 
LOA /504 Type 230 a5 l ‘00035 pb, variable. 
[OA /9688 | Type 328 Me 1 ‘OOO00?7 uF, variable screw adjust- 
ment. 
LOA/BoLt | Halder, valve, type K = i 4-pin, rigid type. 
POA /S409 | Inductance, fixed, No. ] £3 f Ranges 4 and 5. 
[OA/8410 | Inductance, fixed, No. 2 se I Range 3. 
[OA/841i Inductance, variable .. fs we | 1 Ranges ] and 2. 
SA/1GIO | Lampholder, miniature, Edison screw. - 1 Batten type. 
LOA /S5E2 | Micraammeter, type B .. ; 1 Ferranti 99 F, fitled with plugs, 
LOAJRSI3 Mounting, microaimmeter Em l With sockets. 
Plug | 
1GA/7899 Type 60 eae 2 
10A/8690 Type 90 oe 1 Engraved H.T,— 
104 /9695 Type 95 3 1 Engraved H.T.1. 
104 /9696 Type 96 ef 1 Engraved H.T.2. 
IGA /8535 Switch, type 83 oh 6-position, with radial contacts. 
Accessories :— | : 
SA/1514 - Accumulator, 2-volt, 7 Ah. i | i 
oA /TS3S Battery, dry, [3-volt a | For H-T. and grid bias, 
Case, transit 
1QA/8412 Valve 1 For 3 valves. 
LOA/S4139 Warvemeter J ; 
i4A/696 Case, tripod 1 Lae ground, 5.4 equipment, 
144/694 Tripod ati ae ies 1 i { For use when required. 
SASTIL | Lamp, filament, 2-volt, clear 1 Pilot lamp. 
1DA/8414 Lead, microammeter extension } Complete with plug and socket. 
IDA /BSSI Valve, type V.W.36 3 One in wavemeter, two spares, 


FOE ate 2 i 


FOR OFFICLAL USE ONLY 


December, 1938 AIR, PUBLICATION 1186 
Volume 1 


Section 5, Chapter 7 


TESTER R/T, TYPE 1 
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TESTER R/T, TYPE 1 
(Stores Ref. 10A/7182) 


INTRODUCTION 


1. The R/T tester is a compact portable testing set complete with all necessary batteries 
and accessories. It comprises two units. One employs a screened oscillator which can be made 
to produce either a modulated or unmodulated oscillation, the frequency of which can be set 
between the limits of 6,600 and 2,500 kc/s. The other unit incorporates a rectifying valve, in 
the anode circuit of which is a milliammeter. The oscillator is provided with a screened lead 
and coupling coil to enable it to be connected up to the input of a receiver under test, while the 
other unit is connected to the output of the receiver by means of a plug-and-socket connection. 
Used in this way the tester enables a comparison to be made between the relative efficiencies 
of two receivers. 





Fic. 1. Units A and B with connecting cable. 


2. The oscillator unit may also be used independently as a syntonizer, and the other unit 
may be used independently to test valves for anode current emission. 


GENERAL DESCRIPTION 

Unit A 

3. A circuit diagram of Unit A is included in fig. 2. This unit is a shielded oscillator capable of 
producing modulated or unmodulated waves on the frequency band 6,600 to 2,500 kc/s. Two 
valves V, and V, are employed, V, acting as an oscillator and V, as a modulator. The anode 
and grid circuits of the valve V, are coupled by the coils L, and L, connected in series through 
the blocking condenser C,. The circuit is tuned by the variable condenser C,, the dial of which 
is graduated in wavelengths and kilocycles. The dial may be locked at any desired setting. 
The modulating valve V, has its anode and grid circuits coupled by the primary winding P and 
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the secondary winding § of a special modulating transformer T, Incorporated in this transformer 
is the coupling coil CC, the ends of which are connected to the inner contacts of the telephone 
jack J. The onter contacts of the jack are connected in the anode circuit of the valve V,. A 
condenser C, of -005 «#F capacitance is connected directly acrass the 60-volt H.T. battery. 


4, A change-over switch 5, enables either C.W. or tonic train to be abtained. With the 
switch in the “C.W.” position, the low tension and high tension circuits of the valve V, are 
completed, and by inserting telephones in the jack J the instrument can be used as a receiving 
svnionizer, When the switch tsin the “ T.T. ” position, the circuits of both valves are completed, 
and by removing the telephones the coupling coil CC is insertedin the anode circuit of the valve Vj, 
evabling tonic train to be obtained. Loosely coupled to the coils L,, L, is a cou L consisting of 
a single aie one termimal of which is earthed to the shielding case in which the instrument is 
mounted, 


5. In arder to ensure that the coupling conditions between two receivers under comparison 
shall be exactly similar, Unit Ais completely shielded. Pick-up by the receiver from the oscillator 
can therefore only take place through the coupling coil unit, and not directly from Unit A, It 
is very important that no pick-up should be obtained from the coupling coil cable, as this would 
vary with its degree af proximity to the receiver, upsetting the vaiue of the comparison. The 
coupling coil cable is therefore encased m braided metal, and this covering is earthed to the case 
of the unit. 


Unit B 

6. Acircuit diagram of Unit B isincluded in fig. 2. This unit comprises a rectifying valve Vz, 
in the anode circuit of which is a milliammeter MA, reading 0-2 mA. <A switch S, is included in 
the L.T. cirewit. The mput to the grid of the valve is supphed through a standard inter-valve 
transformer T,. the primary winding of which is shunted by a variable resistance R of approxi- 
mately 1,000 ohms. A switch 5,, having two positions marked ANODE CURRENT and 
“MISSION, is incorporated in the instrument. 


7. In the “ anode current” position the grid circuit is completed through the secondary 
winding of the transformer T, and the grid leak condenser arrangement R,—C,, to L.T. The 
value of the grid leak resistance Is 2 megohims, and the capacitance of the condenser -01 af. 
With the switch in this position, the circuit is that of a rectifying valve voltmeter, a drop im the 
anode cnirent being observed on the milliammeter when a signal yoltage is applied to the input 
terminals. | 

$. In the ‘emission ’’ position of the switch, the grid of the valve is disconnected from 
the flament circuit and connected to the anode, the milliammetcr first being shunted by a 
resistance R, so that the full-scale reading indicates 40 mA,, t.e. 20 times the scale reading. The 
instrument can be used in this way to obtain a figure which represents the emission of the valve 
under test, for the particular anode and flament veltaves in use. 


9. A resistance af 1,500 ohms is permanently in circuit with the millammeter and H.T.+ 
so that, in the event of a heavy current flow, the voltage drop acrass the resistance will safeguard 
the milliammeter, If this were not arranged in circuit, it might be possible to damage the miliam- 
meter by plugging in a faulty valve, 


10, A standard valve-holder is connected in parallel with an inter-service holder, enabling 
valves with either type of cap to be tested. A standard telephone plug with leads 1s provided 
for connecting the receiver under test to the input terminals of the unit. The instrument 1s 
mounted in a wooden case which also carries the L.T. and H.T. batteries. 


Receiver coupling coil unit 

11. In order that the tester may be conveniently coupled to a receiver, a coupling coil unit 
has been designed and is intended for use in all aircraft receivers, It can be inserted in the 
earth circnit of the receiver by means of a plug and socket arrangement, two terminals providing 
the means for coupling to the tester. 
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Connecting cable 
12. This cable, which is shown in fig. 7, consists of an insulated conductor encased in braided 
metal, and has end connections in the form of spade terminals. In order to insulate the braiding 
from parts of the aircraft with which it might accidentally come into contact, an insulating 
sleeve covers a portion of the cable at the coupling coil end. 


CONSTRUCTIONAL DETAILS 


13. Various views of the instrument are shown in figs. 1, 3, 4, 5 and 6; figs. 1 and 3 show 
different views of Units A and B; fig. 4 shows Unit A withdrawn from its case and figs. 5 and 6 
show the underside of the panels. The cables and coupling unit are shown in fig. 7. 
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Fic. 3. Plan view of Units A and B showing panels 


Unit A 

14. The upper portion of fig. 3 shows a plan view of Unit A with the cover raised. The 
components are mounted on an insulating panel (1). On the front of the panel may be seen the 
telephone jack (2), the “C.W.—T.T.” switch (3), graduated dial (4), locking device (5) and the 
terminals (6) for the L.T. battery (10). 

15. The unit is carried in a shielding case (11) having a hinged cover (12) fitted with a metal 
lining (13) which is slotted to form a spring-contact surface for engagement with the brass edge 
of the shielding case when closed. In the lid are two knife contacts (8), one of which is insulated 
from, and the other connected to the lining (13). When the lid is closed these two knife contacts 
engage with the spring contacts (7). The two valves (9) which are inserted through a recess 
in the panel, may also be seen in this figure. | 

16. In fig. 4 which shows Unit A withdrawn from its case, the metal containing case (1) 
is provided at one end with a wooden container in which the L.T. battery (2) is carried. The case 
also houses the H.T. battery (3). Some of the components may be seen above the H.T. battery, 
while the two valves (4) may just be seen above the container. 
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Lay, Fates: 





Fic. 4. Unit A withdrawn from case. 
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Fic. 5. Unit A, underside of panel. 
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17. Referring to fig. 5 which is an underside view of Unit A with the H.T. battery removed 
the components mounted on the underside of the panel (1, fig. 1) may be clearly seen. The 
“ C.W.—T.T.” change-over switch (1) is in the bottom left-hand corner and above it is the 
tuning condenser (2). The fixed coupling condenser (3) behind it has a value of -01 pF and 1s 
represented by C, in fig. 2. The coupling coil (4), represented by L in fig. 2, is on the extreme 
right of the illustration. The oscillator coils (5) are in the centre, and to the right of them the 
telephone jack (6), transformer (7) and valve-holders (8) are shown. 


Unit B 

18. A plan view of Unit B is illustrated in the lower portion of fig. 3. The various components 
are mounted on an insulating panel (14). On the left may be seen the standard valve-holder (15). 
It is wired in parallel with the valve-holder (16). To the left of the valve-holder (16) are the 
terminals (17) to which are connected the leads from the input plug. The milliammeter (18) 
is on the right. The rheostat (19) is represented by R in the theoretical circuit diagram, fig. 2. 
The filament ‘‘ on—off”’ switch (20) and “‘ emission—anode current " switch (21) may also be 
seen. The case (22) has a compartment provided for the L.T. battery (23). The lid (24) covers 
the components when the unit is not used and is held in position by two spring catches. A 
leather carrying strap (25) is also provided. 





ric. 6. Unit B, underside of panel. 


19. Referring to fig. 6 which is an interior view of the Unit B showing the components 
mounted on the underside of the panel (14, fig. 3), the milliammeter (1) is on the right, above it 
is the series resistance (2) and to the left of it the shunt (3). The switches (4) and (5) are represented 
by S, and S, respectively in the theoretical circuit diagram fig. 2. The condenser (6) in the fore- 
ground has a value of -01 uF and is shunted by the 2-megohm resistance (7). Both these 
components are in the grid circuit of the valve V,, fig. 2, the large resistance (8) to the rear being 
represented by R in the same figure. On the left-hand side of the illustration may be seen 
the transformer (9). The weight of the two units complete with batteries is approximately 42 lb. 
Unit A measures approximately 16in. x 12in. « 6in., and Unit B measures approximately 
Sin. x I1}in. X 6} in. 
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20. The coupling coil unit shown in ig. 7 consists of an insulated former (1) inside which 
the two single-turn coils are mounted, and is intended for use in all aircraft receivers. Four 
connections are brought out to one face of the unit, two of these (2) having insulated terminals 
and the other two (3) consisting of a plug on the right and a socket on the left. 





Fic, 7. Coupling coil unit, cable, and telephone plug and lead. 


21. When using Unit B as a valve voltmeter to compare the efficiency of receivers, a 
standard V.R.12F. valve is employed, and a proper comparison can only be obtained if the same 
valve is retained in the unit for each test. 

22. A 2-volt accumulator (Stores Ref. 5A/2), is provided with each unit and is used for the 
L.T. supply. The battery should be maintained in a charged condition and should not be used 
when the voltage has fallen below 1-8 volts. 


23. The anode voltage for the valves in Unit A is obtained from four 15-volt batteries 
(Stores Ref. 5A/50), and for the valve in Unit B, three of these units are used. The H.T. voltage 
for the valve in Unit A should not be below 55 volts and that for Unit B, 40 volts. 


OPERATION 
24. Before carrying out any test, the voltage of the high tension and low tension batteries 
should be checked by means of a voltmeter. Batteries which have run down should not be 
employed. This is particularly important when the tester is being used to compare the efficiency 
of two receivers. 


SECTION 5, CHAPTER 7? 


25, In the following paragraphs on the use of the instrament, reference is made to certain 
receivers and transmitters, but the Tester R/T, type 1, may be used wherever its frequency 
limitations permit. 


To compare the efficiency of a receiver with that of a standard receiver 


26. For this purpose Unit A, Unit B, the coupling coii unit, and connecting cable are 
employed. Fig, 2 shaws the units connected up in the required manner. The procedure is as 
follows :— 


(t} Adjust Unit A to the frequency at which the comparative test is to be made by means 
of the vanable condenser, locking the dial in position by means of the locking device. 

(ii) Set the switch 5, to “ TT” (Tonic Train}. 

(ii) Close the screening cover on Umit A. Close the spring clip, thereby holding the cover 
firmly down on the screening case. If the cover is properly closed no signals should 
be received on the receiver on tuning thraugh the signal frequency. 


(iv} See that the coupling coil unit is in position im the earth lead of the recciver, and 
connect up the screened cable from the terminals of Unit A to the tenninals on 
the coupling unit, taking care that the braiding of the cable is connected to the 
earth terminal of the two terminals on Unit A. On tuning the receiver, a signal 
should now be heard. The signal should be tuned ta a maximum. 

(v) Place the switches 5, and S, on Unit B, in the" on’ and “ anode current ”’ positions 
respectively, and note the miliammeter reading. 


27, Unit B should then be connected to the receiver by means of the plug and lead {fig. 7), 
the plug being inserted in the telephone jack in the receiver, in place of the telephones. On 
connecting Unit B as just described, a drop in the milliammeter reading will be noted; the tuning 
condenser of the receiver and also the stabilizer should then be re-adjusted to make this drop a 
maximum. The extent of drop may be reduced to a convenient value, ¢.g., 0°2 milliamps by 
adjustment of the variable resistance R. The value of this resistance should be noted. The 
same procedure should be carried out with the standard receiver, and the resistance adjusted 
io give the same drop. The value of this resistance should again be noted. The relative efficiences 
can then be calculated approximately from the following formula :— 


Overall efficiency of receiver under test Value of resistance R with standard receiver. 
Overall efficiency of standard receiver. Value of resistance R with receiver under test. 


23. For example, if the resistance value in the case of the standard receiver was 300 ohms, 
and in the case of the receiver under test 600 ohms, then the overall efficiency of the latter is 
about half that of the former. 


29, Where alternative circuit arrangements or tuning alternatives to cover the same fre- 
quency are available an the receivers under test, care should be exercised to ensure that similar 
conditions exist on each receiver or the value of the comparison will be lost, 


30. The standard receiver may of course be calibrated in advance, a tabulated lst being 
prepared of the resistances required to give a standard or definite drop in milliammeter readings 
on Unit B, for given conditions on this receiver. 


$i, The reason for the special screening methods employed is that, in order to compare 
the output signals for the two receivers, it is essential that the pick-up from the oscillator should 
be due to the coupling through the coupling coil unit only, The receiver should not pick up, either 
directly trom the oscillator or from the connecting cable, since any pick-up from the latter would 
vary with the position of the connecting cable, and conditians could not be duplicated for twa 
different receiver installations. The effectiveness of the screening may be demonstrated by 
disconnecting the inner conductor at cither end of the connecting cable, when the signal will be 
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found to be reduced to zero or to a negligible minimum, thus showing that no signal transference 
is being obtained from the outer carthed braiding. On the other hand, disconnecting either end 
of the braiding does net diminish the intensity of the received signal, showing that the latter is 
being transmitted along the inner screened conductor, 


To test valves for emission 

32. For this purpose Unit B only is employed, and the standard V.R.12F. valve is removed. 
The valves to be tested are plugged in, one by one, into the appropriate valve-holder : at the same 
time the switch 3s pushed into the “emission ’ position and the muliammeter reading noted. The 
total “ emissian “is obtained by multiplying the scale reading by 20. It will be observed that the 
switch has to be helct over in the “ emission " position against the action of a light spring. Thus 
prevents the switch being left in the “ emission” position longer than is absolutely necessary 
to Tread the milliammeter, and thus a heavy drain on the H.T, battery is avoided. 


To check the frequency of a transmitter 
33, When a wavemeter is not available the R/T tester may be employed tor this purpose, 
It is not, however, intended as a substitute for an accurately calibrated wavemeter. When 
checking the frequency, Umt A only is employed and the procedure is as follows :— 
(i) Plog a pair of standard telephones into the jack of Unit A. 
(ii) Set the switch on Unit A to “CW.” 
(ii) While listening in on the telephones connected to Unit A, adjust the frequency of 
the tester until a zero beat note is obtained. When testing aircraft transmitters 
on the ground the H.T. supply to the transmitter will normally be obtained from a 
motor generator driven from the aeroplane battery supply. It will be unnecessary 
ta run up the aero-engine, and quiet conditions may be obtained for the test. 


To set a receiver to a particular frequency 

$4. In the absence of a wavemeter the R/T tester may be employed to set up a receiver. 
Unit A is employed and the procedure is as follows :— 

(ij) Open the cover of Umt A. 

Gi) Set the switch to “ T.T.” (Tomie Frain}. 

(iii) Adjust the variable condenser to the frequency corresponding to that required, locking 
the dia] in position. 

(iv} Place Unit Ain the vicinity af the receiver. 

(v) Tune the receiver until the signal strength heard in the telephones is a maximum, 
taking care, however, that the adjustment is not so critical that the receiver is on 
the threshold of oscillation, 

35. When adjusting receiver units of transmitter-receivers it 1s possible to use the KT tester 
without depending upen its calibration. If the transmitter unit has previously been set to the 
frequency required by means of an absorption wavemeter, the R/T tester can be brought into 
resonance with the un-modulated radiation of the transmitter. The tester is then switched over 
to give a modulated radiation to which the receiver can be set. The operation is carried out in the 
following way :— 

(i} Place the Unit A close to the transmitter, connecting a pair of telephones ta it, and 
switch to C.W. 

(ii} With the transmitter radiating the desired frequency, tune the tester to obtain a 
zero beat frequency. Switch off the transmitter. 

(iii) Lock the dial of the RT tester and move the switch to “ TT.” 


(iv) Listen on the receiver and tune for maximum signal. 


SECTION 5, CHAPTER 7 


36, Certain modifications of the R/T tester have been authorised which enable a crystal to 
be employed. The modifications consist of mounting a crystal adapter (Stores Ref. 10.4/11160} 
inside the unit A and connecting it in the grid circuit, The two V.R. 12F valves normally used 
are replaced by one V.T. 20 in the ascillator valve-holder and one V.R.21 im the modulator 
valve-bolder. 


37. The method of setting up the unit to a particular frequency is as follows :—Insert a 
crystal of the desired frequency into the acapter. Using the teicphone plug and lead supphed 
with the tester, connect a testmeter, type C to the jack in the instrument panel. Set the test- 
meter to the @ 80mA scale. Place the switch on the Unit Ain the “ TT” position. Adjust the 
variable condcnser until the reading of the testmeter is a minimum, this is a critical adjustment 
but it is facilitated by the fact that the ke/s engraved on the condenser dial at this setting, should 
agree approximately with the frequency of the crystal. Having determined this minimum point, 
re-adjust the condenser ta give a dial reading 15 ke/s higher. Lock the condenser in this position. 
Remove the plug which connects the testmeter type C to the Unit A. The Unit A having been 
set up in this way, will then radiate a modulated C.W. signal, the frequency of which is stabilized 
by the crystal. In this state it may be used for setting up a receiver, on the ground before fight, 
to this particular frequency. 


PRECAUTIONS AND MAINTENANCE 


38. In all cases, flament and anode batterics should have their voltages checked before 
making a test. This applies especially to tests of relative eficiency of receivers, To prevent 
running down of batterics, the valves should always be switched off when not in use, Owing to the 
valves in Unit A not being visible when the screening cover is in position, there is a possibility of 
the valves in this unit being left switched on, This must be avoided. 


39, Care should be taken, when testing a receiver in an aircraft, that the braided covenng vi 
the connecting cable dves not come into contact with the metal counterpoise system of the aircraft. 
The receiver end of the cable is covered with an insulated sleeving, with a view to preventing 
accidental contact being made. 


40. In aircraft using trailing aerials, it should be borne in mind that the frequency of the 
receiver, or the transmitter, will be different with the acrial unwound and that, thercfore, any 
setting made on the ground will not hold cxactly for the aircraft when flying. Even with fixed 
aerials, there may be a slight change in frequency on leaving the ground. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts Is issued ior formation. 


In ordering spares for this tester, the appropnate 
section of AIR PUBLIC ATION 1086 must be used. 


Ref. Ne. Nomenclature. | luantity | Remarks. 
salen 
LQA/7IS4 Tester k;T, type 1 :— | 
Consisting of :— | 
i0A/7185 Unit A = | J 
TOA /7194 Unit B ~ 1 
Unit A t— | | 
Frinetpal components :— | i 
10A/7187 Case, outer os | 1 With lid. 
IGA/718S Case, inner ; 7 [ With fittings. 
10A/7186 Case, accumulator: I 
Condenser 
10A/7203 ype o4 ] -O003 uF, variahle, 
10A/7204 Type 56 1 ° -005 uF. 
LOA SFI 74 [ype 37 1 “Ot oP. 
10A/7189 | Cail, anode and grid Wound on one former, 
10A/7190 Coil, coupling =... 1 litted inside unit. 
LOA:TL73 Holder, valve, type A a 
LOA/L¥39 Jack, telephone l 
WWAF2Z0) Lead, screened I 
IDA/2262 Switch, type 15 ] 3-position. with six contacts. 
1OA/7167 | Transformer, L/F, type C i 4 
Unit B:— ! 
Principal components :— | 
1OA/F195 (Case I With lid, 
LOA/7174 Conclenser, type 57 : I ‘Ol ek. 
10A/7207 Milliammeter, 0-2 mA... , I 
Halder, valve 
104 3467 Receiving : i ni | i 
LQA/71L/S Interservice pattern, type ee a 
LOA/FLO? Plug, telephone “3 | ] With leads. 
Resistance 
LOA/7198 Tyne 11 1 ! 1,000 ohms, variable. 
{OA /2312 Type 26 1 | 2 Rig}, l-watt, rod tyne. 
POA/?205 Type 33 l ; 1,500 ohms, wire wound-bobbin, 
LO A/TLOY Shunt, milliammeter ] [ 2-63 ohms, 
IOASHO2 Switch, type 21 1 Two position "on" " off ©. 
OAS 7200 switch, type sl .. 1 Two position, five contact. 
LOA (S290 Transformer, L/F, type A 1 
Accessories -— 
5A/2 Accumulator, 2-volt, 13 Ah. a One for Unit A, one for Unit B. 
54/30 Battery, dry, la-volt .. f our for Unit A, three for Unit 5B, 
LOA (3392 Box, battery, fibre, 60-volt il For Unit &. 
LOA/7233 Unit, coupling coil I For fitting to receiver, - 
10.4 /3000 Valve, type V.R.12F. 3 Twa for Unit A, 1 for Unit B. 
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WAVEMETER W.1095 
(Stores Ref. 10A/9143) 


INTRODUCTION 

1. The wavemeter W.1095 has been designed primarily for use on the ground for setting 
aircraft transmitters to an accuracy of 2 kc/s, The instrument covers the frequency bands 3,410 
to 2,000 kc/s and 1,540 to 1,220 kc/s. A switch on the front panel selects either of the two bands 
referred to above. 

2. The wavemeter is of the resonance indicating type and a resonant circuit consisting of a 
fixed inductance and a variable tuning condenser is provided for each frequency band, The 
two inductances are wound on the same former and the tuning condenser 1s provided with a slow 
motion drive and a vernier index. Adjacent to the handle of the tuning condenser is a micro- 
ammeter, the dial of which reads from 0 to 500. | 





Fic. 1. Wavemeter W.1095, front view. 


3. Resonance is indicated by means of an anode-bend rectifying valve, in the anode circuit 
of which is a microammeter of a specially damped type. The valve used is a triode, L.T. supply 
for which is provided by an accumulator, whilst H.T. and the necessary grid bias are obtained 
from dry batteries. fe3 

4. [he wavemeter is entirely self-contained, the valve, H.T. battery, accumulator and grid 
bias battery being housed in the case of the instrument. Access to the valve may be obtained 
through a hinged cover in the top of the case, and to the batteries by means of a hinged cover 
at the back of the instrument. This cover is retained in position by two spring catches on the 
side. The various components are mounted on the back of a metal panel which is secured to the 
case by six screws. 
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GENERAL DESCRIPTION 


5. A theoretical circuit diagram of the wavemeter 1s given in fig. 2. It will be scen that 
it is similar to that of wavemetcr W.69 in that an oscillatory circuit is connected between the 
grid and filament of the valve, in the anode circuit of which is a microammeter, Instead of a 
variable inductance being used, however, two separate fixed inductances are provided, with a 
change-over switch. The appropriate inductance (shunted by a fixed condenser) for the frequency 
band required, is selected by the switch S and is tuned by a variable condenser. Referring to the 
diagram it will be seen that with the switch in the left-hand pusition as shown, L,C, in conjunction 
with C, farms an oscillatory circuit across the grid and filament of the valve V. In the rignt- 
hand position LX, in conjunction with C, forms the oscillatory circuit. A small pre-set 
condenser €, is connected in parallel with the condenser Cy. It is fitted inside the wavemeter 
and is used only for the purpose of adjusting the calibration of the wavemerer. It should wet be 
interfered with in any circumstances. 


GB. : 
ltt iI 


Wig. 2. Theoretical circuit diagram. 


G. With suitable anode and grid bias voltages applied to the valve it functions as an anode- 
bend rectificr, and a steady anode current is indicated on the microammeter scale. If the 
oscillatory circuit is brought inta resonance with a transmitter a R/J*, voltage is impressed upon 
the grid of the valve, and the anode current increases. The bias adjustment enables a con- 
vemnent range of the microammeter scale to be used. 


7. When using the wavemeter, the escillatory circuit is adjusted until an optimum figure is 
obtained on the microammeter. This indicates resonance, and the reading on the tuning dial of 
the wavemeter, when compared with a calibration chart supplied with the instrument, gives 
the frequency. 


8. The grid bias battery, which is shunted by the condenser C, is cannected between the 
Junction of the twe inductances and the negative side of the flament cireut, The filament circuit 
for the valve V includes a switch 5, which makes or breaks the circuit ta the L.T. battery. The 
H.T. battery is connected in the anode circuit of the valve through the microammeter M, and a 
condenser C, 1s shunted across the micrcammeter and H.T. battery. 


CONSTRUCTIONAL DETAILS 

Case : 

9, Two interior views of the wavemeter are given in figs. 3and4. The approximate dimensions 
are 8 in. x 8} in. x 9in., and the weight complete with batteriesis 16 1b. Refernng to fig, 3, which is 
a view of the wavemeter case, the case (1) is constructed from mahogany, covered with fabric and 
painted grey. It 1s divided into two comparintents by a vertical wooden panel. The front compart- 
ment houses the wavemeter components, and the rear compartment the various batteries. 
The rear compartment is sub-divided into two compartments by the woaden panel (2). One 
contains the L.T. accumulator (3), and the other contains the grid bias battery (4) and the H.T. 
battery (5). A hinged cover (6) encloses this rear compartment, and when the batteries are in 
position the whole instrument forms a compact unit. The hinged cover is securcd by means of 
two spring catches, one of which (7) may be seen in the illustration. The leads for the various 
batteries are brought through holes formed in the dividing partition. A leather strap (8} secured 
to the case is provided for transportation. Access to the valve is obtained through the hinged 
cover (8, fig. I), 
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Wavemeter 
10. The front panel, which is of duralumin and is secured to the case by six screws, carries all 
the wavemeter components. In fig. 1 can be seen the operating handles for the various controls and 
switches. In the top right-hand corner may be seen the microammeter (1). It has a resistance 





Fic. 3. Rear view of W.1095 showing batteries. 


of less than 100 ohms and a scale reading of 0 to 500 microamperes. To the left of this is the tuning 
condenser control (2). It consists of a disc engraved in degrees from 0 to 180, to which is secured 
a knob (3) of composite insulating material. Above the disc is a vernier (4) capable of giving a 
reading of ,,th of a degree. The fine tuning adjustment (5) which can be seen on the left of the 
disc employs a friction drive. One complete revolution of the knob (5) moves the condenser control 
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through 7 degrees. In the bottom right-hand corner can be seen the “ on-off ’’ filament switch (6), 
and adjacent to it is the range-change switch (7). This switch has two positions, up and down. 
In the up position the instrument covers the band 1,540 to 1,220 ke/s, and in the down position 
(the handle horizontal) the instrument covers the band 3,410 to 2,000 kc/s. 


11. Fig. 4 is an interior view of the wavemeter showing the components secured to the 
rear of the panel. On the right can be seen the tuning condenser (1) and to the left of it the 
small pre-set condenser (2) represented by C, in the theoretical circuit diagram, fig. 2. The 
two condensers (3) are mounted on the frame of the tuning condenser (2). The one on the 
right has a value of -000415 uF and the one on the left has a value of -000135 pF. These 
two condensers are associated with the fixed inductances (4) which can be seen in the 
bottom right-hand corner. 
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Fic. 4. Interior view W.1095. 


12. To the left of the fixed inductances can be seen the range-change switch (5). This 
switch is similar to Post Office switch No. 68 and consists of four fixed contacts, and two movable 
contacts, so arranged that the two movable contacts may engage either the two upper or the 
two lower fixed contacts. The switch 1s wired-up as shown In fig. 2. 


13. The valve-holder (6) is mounted on a bracket (7) of composite insulating material, 
and two condensers (8).and (9) are mounted on the inner sides of the arms of this bracket. The 
one on the right has a value of -01 uF and is connected across the grid bias battery. Ihe one 
on the left also has a value of -01 uF and is shunted across the microammeter and H.T. battery. 


Fic. 5. 





Wavemeter mounted on tripod. 
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It is represented by C, in fig. 2. The “ on-off’ filament switch (10) can be seen beneath the 
valve-holder. It consists essentially of two phosphor-bronze contact arms having gold-silver 
contacts and operated by a cam secured to the knob (6, fig. 1} on the front of the panel. Behind 
the valve can be seen the micrpammeter (1]}. 


14, In the bottom right-hand corner are the fixed inductances (4). These inductances 
consist of twa windings wound on a common hollow former of composite insulating material. 
The machined grooves on the former are wound clockwise with 20 s.w.g. bare tinned copper 
wire, One has 13 turns and the other has 22 turns, The “start ”’ of each winding is taken to 
a separate contact on the range-change switch and the “finish”’ of each winding is joined 
together and connected to the moving vanes of the variable condenser. These various connections 
are Clearly shown jn the theorctical circmt diagram, fig, 2. The group of leads (12) seen bchind 
the valve are taken through the dividing partition and are connected to the vanous batteries 
contained in the rear of the case. 


Transit case 

15. A transit case is provided for the wavemeier. It is constructed of wood covered with 
fabric and is provided with two leather carrying handles. The lid of the case is hinged and 
is held in the closed position by twa screws. The provision of special hinges enables the lid 
to be detached, hy raising it and moving it bodily to the Icft. The lid may then be used, tn 
conjunction with a tripod, as a support for the wavemeter. A metal boss is provided on the 
lid to facilitate this. The tripod used is the standard 5.4 camera tripod and the screw supplied 
with this is used to secure the wavemeter lid by engaging with the boss previcusly referred to. 


16. The instrument so mounted is illustrated in fig. 5. Two elastic cords are provided 
on the lid. After the instrument has been placed in position the cords are threaded thraugh 
the handles on the side and then engaged with the blocks on the lid. A further small wooden 
case is supplied with each instrument in which the spare valves are carricd. 


VALVES AND BATTERIES 


17. The valve used in the wavemeter is a valve type 210 H.F. Each instrument is supplied 
with three valves which are ‘‘ matched ” and the base of each valve is stamped with the serial 
number of the wavemeter with which it 1s intended to be used. The three valves, in their 
cartons, are carried in the appropriate valve transit case, which also has the serial and type 
number of thc wavemeter painted on it. In no instance must any other valve but one of the 
three supphed be used, as the calibration of the instrument will be affected if a valve having 
a dilferent inter-electrode capacitance is used. 


18. The procedure in case of failure is as follows. If one of the valves should fail, no 
immediate action is necessary. If a second valve fails a replacement wavemeter should at 
once be requisitioned. On receipt of the wavemeter and its accessorics the origina] equipment 
should be returned. It should be noted that this equipment comprises :— 


The wavemeter and its vase. 
The calibration book, 
The three valves in their transit case, the serviceable valve being labelled. 


With the exception of the transit cases none of the above-mentioned items may be exchanged 
separately. 


19. Two dry batteries and an accumulator are required for each instrument. The grid 
bias battery is a G-volt dry cell (Stores Ref. 54/1251). The H.T. is supplied from a 80-volt 
dry battery (stores Ref. 54/1434), The L.T. for the valve filament is supplied from a 2-volt 
accumulator (Stores Ref. 54/1386). 
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OPERATION 
To set a transmitter to a definite frequency 
20. {7) Set the wavemeter to the required trequency by reference to the calibration chart. 
Place the wavemcter about 6 ft. from the transmitter and switch on the filament circuit of 
the valve. 


(ii) Adjust the transmitter until a maximum deflection is recorded on the wavemeter 
micraammetcr. It is essential to position the wavemeter so that the maximum deflection 
does not exceed 500 microamperes. If tle reading is approaching the limit of the scale, the 
wavemeter should be moved further away. An optimum reading of about 450 micrcamperes 
is the most favourable condition, 


(iii) When it is desired to obtain a very precise setting of the transmitter, the mean otf 
two transmitter settings is obtained. These two settings should be the same; one on each 
side of the desired setting. If, for example, an optimum reading of 456 microamperes is obtained 
on the microammeter over a few degrees of adjustment of the transmitter, two transmitter 
settings shauld be found, each of which gives 450 microamperes. The mean of these two 
is then the correct transmitter setting. When employing this method, a difference af not more 
than 10 microamperes from the first optimum reading should be aimed at, 


To measure the frequency of a transnmutter 

21. (i) Start the transmitter radiating. 

(it) Placc the wavemeter in proximity to the transmitter as described in para. 20 (1). 

(iii) Rotate the condenser tuning handle (3, fig, 1) until an optimum reading is obtained 
on the microammeter, using the same precautions as In para, 20 (il). 

(iv) Observe the wavemcter scale reading and detcrmine the radiated frequency by reference 
to the calibration chart. 


22. The calibration book has horizontal scales, one being graduated in kilocycles per second 
and the other in wavemeter dial settings. A correction curve, however must also be used 
in conjunction with these scales and the method of making the correction is described in the 
folowme paragraphs, 


23. Setting the wavemeter —Supposc the frequency desired is 2,500 kc/s. The waverneter 
calibration scale reading for this figure is 109-5. The correction for 2,500 ke/s (obtained trom 
the curve) is + 1. The correct setting of the wavemeter for this frequency, therefore, is 
109-5 + 1, which equals 110-5, When working on the range 1,540 to 1,220 kc’s if the frequency 
desired is 1290, the wavemeter scale reading for this figure from the calibration chart 18 126-5. 
From the correction curve, the correction figure for 1,290 kc/s is + -5. Therefore, the true 
scale reading for 1,290 ke/s is 126-5 + -5, which equals 127. 


24, Measuring the frequency —Assume the range-change switch is set to the 3,410 to 2,000 ke/s 
Tange and the reading of the wavemeter dial is found to be 82 for a maximum defiection. On 
the calibration chart, 82 represents a frequency of 2,830 kc/s. Look up 2,830 kcjs on the 
correction curve ; this gives acorrection of + 1-4, Therefore, the true scale readin E is $2 — 1-4, 
which equals 80-6, and the correct frequency of the transmitter read from the cahbration scale 
at 80-G is 2,848 kc/s, If the range-change switch is set to the 1,340 to 1,220 ke/s range, the 
procedure is the same. For example, if the reading of the wavemoter dial is 70, this represents, 
on the calibration chart, a frequency of 1,480 kc’s. On the correction curve, 1,480 gives a 
figure of + 1-9. The true scale reading, therefore, is 70 — 1-9, which equals 68-1, and the 
carrect frequency of the transmitter read from the calibration scale at 68-1 1s 1,485. 


25, A typical calibration chart with correction curves is given in fig. 6. It should be 
neted that this chart is only given as an example and that all wavemeter settmmgs or Measure- 
ments of radiated frequencies should be made with reference to the chart supplied with each 
instrument, As can be seen from the illustration, the chart is divided into halves and 
pasted into the calibration book cover, which will be found on the back of each wavemeter. 


[f3305) H 





Calibration Book. 


Fic. 6. 
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Each cover 1s stamped with the sertal number of the wavemeter to which 1t refers, In addition 
to the four examples given in paras. 23 and 24, two further examples are given on the chart. 
If should be noted that both these latter examples refer to the left-hand chart, ie. the 3.410 
to 2,000 kes range. 

PRECAUTIONS AND MAINTENANCE 


=~6, As this wavemeter is a precision instrument having a maximum discrimination of 
the order of I part in 2,500, if should be treated with care. Mechanical shocks are hable to 
affect the apparatus and destroy the accuracy of calibration, As the grid-filament capacitance 
of the valve enters into the calibration, the wavemeter must be used onfy with one of the three 
valves supplied, In order to avoid the necessity for recalibration, great care should be taken 
of the valves, both electrically and mechanically, to ensure as long a life as possible. 


27. The full-scale reading of the microammeter should never be exceeded. This condition 
might arise if the instrument were overloaded, or the wavemeter toa tightly coupled with the 
transmitter, or showld any defect accur in the grid-filament circuit with the valve switched 
on. Any of the above causes may result in the pointer of the microammeter bemg bent or 
broken off, or damage may be sustained to the spring and pivots. 


28. When changing over from one range to another, it is advisable to switch off first, 
because if the range-change switch is accidentally held in an intermediate position, the grid 
circuit of the valve will be opened and the microammeter will be overloaded. For the same 
reason the voltage of the batteries should be checked periodically, as if the grid bias voltage 
is low a large deflection will be abtained on the microammeter. When not tn use the wavemcter 
should be switched off in order to avoid unnecessary discharge of the batteries. 

29, A permanent deflection in the microammeter greater than 500 microamperes pomts 
to a disconnection in the valve grid cireuit, or incorrect value of grid bias, The latter can be 
remedied by inserting the plug m a different socket in the grid bias battery. The plugs and 
sockets for connecting up the various batteries should be inspected to see that they fit properly 
and form good contacts, 


{43099} 
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NOMENCLATURE OF PARTS 


‘Lhe following list of parts is issued for information, In ordering spares for this wavemeter the appropriate 
section of AIR PLBLICATION 1086 must be used. 
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Refi. No, Nomenclature, | Onantity,| Remarks. 
1 
se ; . 
IDA/145 Wavemeter W.1095 Oy | | Without valve ar batteries. 
Principal components —- 
LOA /9654 Case ; ay A 1 
LOA/9144 Chart, calibration eh 1 
Condenser | 
LOA 7906 Type [25 a 2 “Ol wk. 
LOA {8379 Type 169 " ] -Q0005 uF (variable), 
idA/9145 Type 261 6s 1 OOO14S uP. 
1OA/91 46 Type 262 Ke ] ‘OOOSL wl (variable), 
TOA/O318 Type 265 ee ] -OO0135 uF, 
TOA S757 Holder, valve, type C sa 1 
IA /9228 Inductance, fixed ii se 1 For long and short wave. 
IQA /7 736 AMicroammeter, 0-506, type Pi onuke ] 
Plug 
10.4 ;9689 Type 89 Pa 1 Type 60 plug, engraved H,.T.+ 
IDA GRU Type 90 i I Type 60 plug, engraved H.T.— 
LOA /964t Type $i ie i Type G0 plug, engraved G.B.+ 
10.4 ‘9692 Type 92 a ] | Type ad plug, enpraved (.B.— 
Switch ! 
LOASF 7 a7 ‘Type 55 se ] Ls Qn-off ‘' awtich, 
LOA /R142 Type 77 sc ] Range switch. 
Accessories 1 -- 
SAS SRG Accumulator, 2-volt 5 1 Pore 
5A/1251 Battery, dry, 6-volt - 1 lor grid bias, 
SA/1334 Battery, dry, G0-volt ma 4 ] For HT. 
Case, transit 
(0A /9149 Wavermeter a 1 
LOA s8412 Valve a 1 | 
LOA/T946 Valve, type 210 ai rE om a One valve in nse, two spare. 
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MODULATION INDICATOR, TYPE 1 
(Stores Ref. 10A/8219) 


INTRODUCTION 


1. The modulation indicator, type 1, is an instrument for measuring the percentage 
modulation of an R/T transmitter so that the transmitter may be adjusted to give maximum 
modulation with reasonable lack of distortion. 





Fic. 1. Modulation Indicator, I ype I. 


A microammeter, the dial of which is calibrated and engraved directly in percentages 
of ee is employed to give the readings. In order to reproduce the R F input conditions 
of calibration, the coupling between the instrument and the transmitter must first be adjusted 
to bring the pointer of the microammeter up to a datum line on the scale. 


3. The method employed is to provide an oscillatory circuit capable of being tuned to the 
frequency of the carrier wave of the transmitter. In this circuit is a diode rectifier working 
into a resistance load. The microammeter may be connected by means of a switch, across a 
portion of this resistance, and the rectified R/F component due to the unmodulated carrier can 
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thus be measured. Across the resistance, in series with a condenser, is another resistance which 
(when the carrier 1s modulated) carries the audio-frequency component, ‘This is rectified by 
means of a copper-oxide rectifier and measured by transferring the microammeter to this circuit. 


4. Actual measurements of the voltages are net necessary and in fact the microammeter 
dial is calibrated in “‘ percentage modulation ”’, but the R/F input conditions obtained during 
calibration must be simulated in order to obtain correct ‘“‘ modulation “readings. This is achieved 
by the simple expedient of providing a datum line upon the scale ot the microammetcr. When 
(in the first position of the switch) the component due te the unmadulated carrier produces a 
deflection of the microammeter pointer corresponding to the datum line, the calibration conditions 
are reproduced. This initial deflection is, of course, obtained by varying the coupling between the 
instrument and the transmitter. 


GENERAL DESCRIPTION 


5. Referring to fig. 2, L ts the coupling coil which is tuned by means of the variable 
condenser C. An additional condenser C, may be switched into circuit by means of the switch § 
in order to provide the required frequency cover. The choke L, and the condensers C, and C, 
are provided in order to reduce the H;F ripple to a minimum when the carrier is unmodulated. 
The diode V is virtually in series with the inductance L, the choke L, and the resistances R and 
R,. The switch 5, in its “ H/F” position connects the microammeter across R,, and in its 
“mod.” position connects the microammeter across the metal rectiher W. The metal rectifier 
itself is connected across K, which is in series with R, and C,. 


6. The telephone jack J is for the purpose of plugging in telephones in order to judge the 
quality and strength ot speech. The coupling coil L is provided with a flexible lead terminating 
in a two-point plug. [Tt is connected up by inserting the plug into a two-point socket on the 
instrument. A handle, approximately 16 inches long, is supplied for attachment to the coupling 
coil to enable the coil to bc mounted conveniently. 


7, The tuning condenser is also provided with an extension handle te facilitate adjustment. 
This, as will be seen from fig. 1, is hinged so that it may be folded back to occupy less space 
when the hid of the case is closed. 


8. The condenser dial is engraved fram 0 ta 180 degrees, and in the lid of the case is a chart 
giving the condenser settings for the required frequencies, The actual range covered is from 
2,400 ke's to 6,250 Ke/s. This range is split inte two, a switch on the panel of the instrument 
giving in one position, a cover of from 2,400 ta 3,330 kc’s and in the other position, a cover of 
3,120 to 6,250 kc’s, Both curves are on the same chart but are in different colours. The higher 
frequencies are read on the left ordinate and the lower frequencies on the right. Only one battery 
is employed. This is a two-volt accumulator housed in the instrument case. A switch §, is 
included in the positive filament lead. 


9, The dimensions of the instrument are approximately 113 in. x Giin. x 72 in., and the 
weight, complete with accumulator and valve, is 11} Lb. 


CONSTRUCTIONAL DETAILS 


10. Three views of the modulation indicator, type 1, are given in figs, 1, 6 and 7, and a 
bench wiring diagram mn fig, 3. Referring to fig. 1 which 1s a view of the instrument from above, 
the tuning condenser control] (1) may be seen in the top right-hand corner. It is provided with 
a scale engraved fram 0 to 180°. The falding extension handle f2\ can be laid back aver the top 
of the condenser when not in usc. Below the condenser (1) is the range-change switch (3). It is 
engraved 6,250—3,120 and 3,330—2,400 KILOCYCLES. The telephone jack (4) is mounted 
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Note ~Annotations shown thus (°4} refer to the 
creep. annotations i in Fig. a. 









Socket. Type 19 
IDA/ 7432 


> \ Jack Type A | 
| ae oajeoee ee BE A/F 5900 | 
| . \ a 
- =: i po } | 
| ZS + os \ by _{S) i | 
: " V Alcs py 
SoS] tf wee 
| ) i Switch. 1 Type 10 | 
| Microammeter = 1OA/B084 | | 
— WOA8226 o | 
a oe as wet sS I) 
| ; * ie at | 
I owitch., Type 15 (81) 0003 uF (C} 
1OA/Z262 ‘ 1OA/7 594 | 
| 
1 








F 90m (Ri) ] | FR 10000 
| }- 10A/8230 femawen "104/002 


3000 a 
, OA} 8233 





‘Valve holder. Metal rectifier (w) “Duk F 10A/739). 
Type C.10A/7597 10A/8227 


FIG.3, BENCH WIRING DIAGRAM -MODULATION INDICATOR 
TYPE | 


Foeina tig + 


Fic. 4. 








Coupling coil mounted in lid of case. 
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below the switch (3). The microammeter (5) is in the centre of the panel. To the left of it is seen 
the valve filament “ on-off ” switch (6). The two-way switch (7) is for the purpose of switching 
the microammeter from one part of the circuit into the other. The coupling coil socket (8) is in 
the top left-hand corner. 

11, The space (9) on the left is provided for stowing the support (1, fig. 5) and coupling coil 
(10) along with its flexible lead and plug (11). In the lid of the case is mounted the handle (12) 
and extension handle (13). These two items are stowed in clips when not in use. Also in the lid 





Fic. 5. Coupling coil mounted on support. 


of the case is the calibration chart (14). Each modulation indicator is provided with its own chart. 
The two curves are coloured black and red, and correspond to the colour indication seen onthe 
respective frequencies. The black curve refers to the frequencies on the left, namely 3,000 to 
6,000 and the red curve refers to the frequencies on the right, namely 2,400 to 3,200. 

12. The lid (15) of the case may be detached by moving it to the right when it will slide off 
the hinges. Four rubber pads, which act as supports, are provided on the lid. The handle (12) 
and extension handle (13) may be joined together and the screwed portion (16) engaged with 
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the coupling coil at (17). The whole unit so formed is mounted in the wooden block (18), (see 
fig. 4). The detached lid thus forms a support for the coupling coil. If it is desired to mount 
the coupling coil horizontally, the extension handle is pushed through the hole in the support 
(1, fig. 5), and the coupling coil mounted on the handle as before. The support is then mounted on 
the wooden block (18). It issshown mounted thus in fig. 5. 


13. An interior view of the modulation indicator is given in fig. 6. The wooden compartment 
in the foreground houses the 2-volt accumulator. The connections are made to the valve filament 
circuit by means of flexible leads terminating in spade connectors. In order to insert the 
accumulator in position, it will be necessary to remove the panel from the case. This can be done 
after undoing the four screws which are situated one at each corner. 
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Fic. 6. Interior view of Modulation Indicator (rear). 


14. On the right-hand side of the illustration can be seen the range-change switch (1) and 
below it the valve-holder (2). The rectifier (3) lies to the left of the valve-holder. In the top 
left-hand corner is the tuning condenser (4). The two -0001 uF condensers (5) below the tuning 
condenser are represented by C, and C, in the theoretical circuit diagram, fig. 2. 


15. Another interior view is given in fig. 7. Below the tuning condenser (1) can be seen a 
‘00025 uF condenser (2). This condenser is represented by C, in fig. 2. _It is connected in series 
with the switch (3) across the tuning condenser. The telephone jack (4) is connected on one side to 
the choke (5) and on the other side to the 20,000-ohm resistance (6). The 7,000-ohm resistance (7) 
and the 3,000-ohm resistance (8) are represented by R, and R, in fig. 2. The 2 uF condenser (9) 
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is connected between the resistance (7) and the resistance (6). In the foreground of the 
illustration is the rectifier (10) and to the left of it the valve-holder (11). The wire wound resistance 
(12) above the valve-holder, has a value of 90 ohms and is represented by R, in the theoretical 
circuit diagram, fig. 2. , 
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Fic. 7. Interior view (front). 


VALVE AND BATTERY 


_ 16. A V.R.21 metallized valve is employed as a rectifier, the valve-holder connections 
being arranged to bridge grid and anode so that the valve operates as a diode. Only one 
accumulator is required. This is a 2-volt, 7 ampere-hour accumulator, housed in a container 
in the case of the instrument. 


OPERATION 
17. The instrument should be removed from its case by undoing the four screws at the 
corners of the panel. A two-volt accumulator (Stores Ref. 5A/1158) should be inserted in the 
space provided at the rear of the instrument and the spade terminals connected up. 


18. After replacing the instrument in its case the coupling coil should be connected up by 
means of the plug-and-socket connection. The handles should be removed from their stowage 
in the lid, assembled and screwed into the coupling coil . 


19. Now couple the coil to the transmitter by one of the methods shown in figs. 4 or 5; set 
the change-over switch to H/F and the filament switch to ON. Set the frequency-change switch 
to the appropriate position, and the variable condenser to the setting obtained from the chart 
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for the frequency being radiated by the transmitter. Watching the necdle of the microammeter, 
make fine adjustments of the variable condenser to obtain an optimum reading, and then adjust 
the coupling coil until the needle of the microammeter coincides with the line marked H;F on 
the scale. It is preferable to commence with a weak coupling, obtaining an optimum reading on 
the lower portion of the microammeter scale by adjusting the variable condenser and then 
subsequently increasing the coupling to bring the needle on to the H/F engraving. 


20. The instrument is now correctly set ta measure the modulation. Set the change-over 
switch to MODULATION and start the transmitter radiating the modulated transmission it is 
desired ta measure, The percentage modulation will be indicated directly on the microammeter 
scale. It should be borne in mind that with normal speech, the modulation varics, even falling 
ta zero during pauses. A continuous note produced tn front of the micraphone will facilitate the 
procedure. 


21. The quality of speech may be judged by inserting telephones in the jack. The telephones 
showld nat be in circuit when measurements of percentage madulatiun are being made, as the 
calibration of the instrument will not then be correct. 


22. Since the instrument may have to be used with different types of transmitters, the 
method of coupling will differ. Six feet of flexible cable is provided on the coupling coil so 
as ta enable it ta be placed in any convenient position, ancl a woaden socket is provided on 
the detachable hd of the box in which the coupling handle is accommodated. If the instrument 
is sufficiently near to the transmitter it will then be possible, by rotating the coupling coil in 
this socket, io vary the amount of coupling. 


PRECAUTIONS AND MAINTENANCE 


23. The instrument requires very little maintenance in service. When not in use the lic 
of the carrying casc should be kept shut and the instrument stored in a clean dry piace. 


94, Before closing the lid, after using the Instrument, leok at the filament switch and 
ensure that this is in the “off” position, Ti the precaution of examining this switch is not 
taken, the switch may easily be leit on, with a consequent discharging of the accumulator. 


95, Variations of filament voltage within ordinary limits will not affect the calibration. 
The accumulator should be removed and charged weekly, however, to ensure that it is kept 
in good condition. In the event of failure of the V.R.21 valve it should be replaced by a similar 
one, The grid and anode pins on the valve-holder are bridged underneath so as to operate 
the valve as a diode, Owing to the horizontal mounting of the valve-holder and the proximity 
of the valve to the bottom of the case, care should be exercised when removing the valve from 
its holder. A screwdriver, inserted between the face of the valve and the holder, may be used 
to ease the valve out. 


26. It should be noted that any slight changes in the H/F. calibration which may occur 
as aresult of changing a valve are nat important, since the calibration curve gives the approximate 
setting fur the frequency, and the tuning condenser is subsequently adjusted until an optimum 
reading is obtained. 


MODULATION INDICATOR, TYPE 2 
(Stores Ref. 10-4/10971)} 


27. This instrument is a modified form of Modulation Indicator, type I, several components 
of which have been replaced. A theoretical circuit diagram of Modulation Indicator, type 2 
is given in fig. 8. The filament “ ON-OFT” switch and “ MOD-H/F ” switch provided in 
Modulation Indicator, type 1 (ser 6 and 7 respectively, fig. 1}, are now combined and replaced 
by P.O. switch, type 212. which has three positions engraved MOD, OFF, and H/F. In either 
the MOD, or H/F position, the filament circuit of the valve is completed. The microammeter A, 
fig. §, is unchanged and serves the same purpose. 
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28. The wiring of some of the components has been altered. Reference to fig. 8 will show 
that the condensers remain the same as before. The resistance E is still 20.000 chms, but R, 
is now 100 chms. R, and R, (10,000 and 20.000 ohms, respectively} are now in series in the 
rectifier circuit. When the switch $ isin the MOD. position, the microammeter A is connected 
in series with the D.C. side of the rectifier W, and the filament circuit of the valve V is closed. 
in the H/F position, the switch $ closes the valve filament circuit and connects the microammeter 
across the resistance Ry. 
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FIG.8, THEORETICAL CIRCUIT DIAGRAM - MODULATION INDICATOR, TYPE 2 


29, The bench wiring diagram, fig. 9, shows the manner in which the components of Modula- 
tion Indicator, type 2, are wired up and also the relative position of these components, The 
annotations used in fig. 8 are repeated here and refer to corresponding items, 


30. [In Modulatian Indicator, type 2, one side of the circuit is connected te the chassis ss 
before. In addition, an earth terminal is provided for connecting it to ground. It wall be 
seen that one side of the telephone jack J is earthed, so that when the plug 1s inserted, the quality 
of speech can be checked, but at the same time the microammeter is disconnected. This 
effectively prevents readings being taken with the telephones in circuit, Such readings would 
of course he erroneous. 


31. Phe method of setting up and operation are the same as for Modulation Indicator, 
type 1, and the same remarks as regards maintenance also apply. It should be noted that the 
pre-set resistance, type 395, is for calibration purposes only and should not be interJered with. 
It is adjusted before the instrument is sent out to service and then sealed. 
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Note - Annotations shown thus(Rs) pefer fo the 
_ corresponding annotations i in n Fig. 8 
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FIG.9, BENCH WIRING DIAGRAM ~— MODULATION INDICATOR 
TYPE 2 
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NOMENCLATURE OF PARTS 


The following list of parts is issued for information. Jn ordering spares for this instrument, the appropriate 
section of AIR PUBLICATION 1086 must be used. 











Ref, No. Nomenclature. Cuantit y Remarks. 
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| 
l 
LOA /8219 indicator, modulation, type I ] Without valve and battery. 
Principal components : _— 
IQA /8220 Case - L. - 1 With lid, 
IDA/8228 Chake, HIF, type QO o Ls me, i 
ADA/822] Co), couplin zg .., . - _- 1 With iead and one plug, type 51. 
104 /8222 Extension, handle 1 ' With screwed end. 
10.4 /8223 Handle . 1 With ebouite knob. 
10.4 /§224 Support 1 
Condenser 
IGA!739) Type 74 I 2-0 uF. 
JOA /7594 Type 86 I ‘0603 wi, variable, 
1OA/7902 | Type 121 Zz HO0L pF. 
fOA/8116 Type 147 ] ‘00025 uF. 
10.4 /8225 Container, accumulator . l 
I0.A /8229 Handle, condenser, direct drive, ‘type B | I | 
10A/7597 Holder, valve, type C . 1 L ] : 
10A/1739 Jack, telephone, type A a a I 
JUA/8226 Microammeter, 0-500 1 21in. dial, flush type, with special 
calibration. 
104 /8227 Rectifier, metal .. 1 
Kesis tance 
1OA/802] Type 113 . oo . a i 20,000 chms, 4-watt, rod type. 
LOA /8230 | Type 132 .. - .. a I 96 ohms, wire wound bobbin. 
IDA 8252 Type 134 - . - ta 1 7,000 ohms, 4-watt, rod type. 
IA /8233 Type 135 1 3,500 ohms, #-watt, rod type. 
LOASF437 socket 
Type 19 4 
Switch 
IDA {2262 Type 15 I 
10.4 /8064 Type 70 2 
Accessories :-— 
SA/L5l4 Accumulator, Z-valt, 7 Ah. I 
1A 7738 Vaive, type V_R.2) ] 
1OA/L0971 | Modulation indicator, type 2 :— 
Principal components ;— 
LOA /S2Z0 Case, 1 With lid, 
OA SBIS Choke, I/F. type 9 i 
10A/8222 Coil, coupling  .. i With Iead and one plug, type 51. 
10A/8222 Extension, handle 1 With acrewed ond. 
IDA /8223 Handle . 1 | With ebonite knob, 
10.4 /8224 Support J 
Condenser 
IOA/739] Type 74 ] 2:0 uF, 
IOA/7594 Type 86 i ‘0003 uF. variable. 
1OA/7902 Type 121] 2 “OO0T pF. 
10A/8116 Type 147 . 1 “00025 pT. 
ID A/S8225 Container, accumulator . 1 
IthA ‘R229 Handle, condenser, direct drive, ty pe Bl I 
LOA /F397 Holder, valve, type CL. ; I 
1OA/1739 Jack, telephone, type A J | 
IQA/8226 | Microammeter, 0-300 1 | 24-in. dial, flush type, with special 
calibratian, 
10A4/10972 Rectifler, instrument 1 I ma, 
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| 
lict. No. | Nomenclature, Suny Remarks, 
| Modjulation Indicator, Tyye 2— continued | 
Principal components—coriiaued 
| Resistance | | 
1OA/F9S7 Type [04 93 | 10,000 chins, $-watt, rod type. 
G4 (8021 Type tia ] . 20,000 ohms, #-watt, rod type. 
1604/9099 Type 264 i l 100 shms, 4-watt, rod type. 
10.4 /10873 Type 395 ow [ 20,000 ohms, vamible. 
1104/7437 Socket, type 19 ] 
switch | 
1OA/2962 Type 16 ] | P.O, switeh type 212. 
104 /8064 Type 70 1 * On—-off *’. 
ACCeS5ories :— 
oA/flal4 Accumulator, 2-volt, 7 Ab. I 
LGA/7738 Valve, type V.R.12 I 
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TESTER, VALVE, TYPE 2 
(Stores Ref. 10A/9751) 


INTRODUCTION 

1. The valve tester, type 2, has been introduced to provide service units with a means 
whereby the standard 2-volt types of directly-heated receiving valve may be tested for general 
efficiency with a sufficient degree of accuracy for practical purposes. Provision is made for 
testing diodes, triodes, tetrodes and output valves of the class B and Q.P.P. (pentode) types. 
The instrument is in portable form, measuring 14} in. by 7 in. by 10 in. and contains the 
necessary H.T., grid bias, and filament heating batteries. Its weight complete with batteries is 
22% Ilb., and that of the transit case 84} lb. The dimensions of the latter are 16} in. by 8? in. by 
12in. The general appearance of the instrument and its transit case may be gathered from fig. 1. 








Fic. 1. Valve tester, type 2, with transit case. 
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SECTION 5, CHAPTER 10 
GENERAL DESCRIPTION 


2. The valve tester, type 2, consists of an assembly of valve-holders, switches and resistances, 
which are used in conjunction with an indicating instrument by which the various measurements 
are made. The disposition of the various components will be explained with reference to the 
theoretical circuit diagram, fig. 2. Although four valves are shown (in dotted line) in this 
diagram, it must be clearly understood that on no account should more than one valve be inserted 
at a time. The valve-holder marked CLASS B may be used to test either Class B triedes or 
O.P.P. pentodes. The latter type of valve is actually shown in the diagram. 


3. The filament sockets of all four valve-holders are connected in parallel, except that a 
resistance R, of 0-75 ohms, is permanently connected in series with the L.T. — socket of the 
diode valve-holder, The anode connector for a tetrode valve is fitted to a length of flexible 
cable {umiflexed 4), the connector being held by a special type of spring fitting on the panel 
when not in use. The anode sackets of the triode and class B valve-holders, and the flexible 
top anode connector for the tetrode, are directly connected, a cylindrical condenser C (0-01 pF, 
paper dielectric) being connected between the triode anode socket and L.T.—. The control 
grid sockets of the triode and tetrode valve-holders and both control grid sockets of the class B 
valve-holder are similarly inter-connected. 


4. The screoning-grid socket of the tetrode valve-holder is connected, uia a decoupling 
resistance K of 10,000 ohms, to the mid-point, i.e. the 60-volt tapping, of the H.T. battery, 
while the corresponding socket of the class B valve-holder is connected through the resistance Rg, 
also of 104K) olims, to the 120-volt tapping point on the H.T. battery. 


%. The indicating instrument (M) is a microammeter, maximum scale deflection corresponding 
to a current of 100 microamperes. By means of a number of interchangeable shunt and series 
resistances, the instrument is provided with eleven current and voltage ranges. The function 
a the instrument is changed over from milliammeter to voltmeter, and the appropriate series 
ur shunt resistances inserted in the circuit, by means of the meter range switch S,. 


6. The meter range switch is a 6-pole, 12-way retary switch operated by a suitable knob 
on the panel, The iinctions of the six poles are broadiy as follow. No. 1 closes the filament 
circuit on certain: ranges. No. 2 closes the circuit of the grid bias potentiometer. No. 3 selects 
the point to which the negative terminal of the microammeter is connected, while No. 5 performs 
a similar operation with respect to the positive termmal of the microammeter. No. 4 selects 
the appropriate series or shunt resistance for the particular measurement to be performed. 
No. G is operative only for current measnrements upon a diode. It connects the anode of the 
valve to the anode candenser C and to poles Nos. 4 and 5 of the switch. 


7. The anode current of a triode, tetrode, class B or Q.P.P. valve is measured at the usual 
service voltage, i.e. 120 valts. Provision is made for this measurement to be performed with a 
suitabie grid bias, corresponding with that at which the particular type of valve is usually 
operated. This is achieved by means of a grid bias battery of 10-5 volts, which supplies current 
toa 5,000 chms potentiometer R;, A second, fixed, potentiometer R,, Rg, consisting of a centre- 
tapped resistance of 50 ohms, is connected across the filament sockets. This is used in conjunction 
with the key switch 5, when testing the mutual conductance as described later. 


8. Between the grid sockcts and the moving contact of the potentiometer, a grid leak R, 
of 0-5 megohmis ts fitted, but 1s normally short-circuited by the key switch S,. It serves to give 
an indication of the efficiency of a valve when used as a prid detector. 


8. When the valve under test is a diodc, the 120-volt battery is not used. The anode current 
is supplied by a second 1-5-volt battery which is brought into operation ky pole No. 3 of the 
meter range switch. 


10. The key switch 5, is of the three-way locking type and is used when testing class B or 
QO.P.P, valves. According to the position of the key, either of the two constituent electrode 
assemblies, or the two in parallel, may be tested. 
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SECTION 5, CHAF 


11. The H.T. and grid bias batteries are connected to the instrument proper by 
means of flexible leads and service type battery plugs; the L.T. battery leads are fitted with 
spade terminals. Each lead carries an insulating sleeve which is suitably engraved in order that 
it may be identified. As there are two pairs of 10-5-volt leads, particular care must be observed 
in connecting up these units. The engraving of the grid bias battery leads is filled in with white, 
and that of the diode anode battery leads in black material. A 100-milliampere fuse is fitted in 
the H.T.+ lead, two spare fuses being conveniently fitted in dummy holders on the inside of 


the case, below the panel. 
CONSTRUCTIONAL DETAILS 


12. The construction of the instrument will be described with reference to the illustrations, 
figs. 3, 4, 5, and the bench wiring diagram, fig. 6. Fig. 3 shows the upper panel of the instrument 
and the instruction card which is fitted inside the lid. The case (1) (Stores Ref. 10A/9754) is of 
aluminium sheet with welded joints, and is finished in Air Ministry standard grey colour. It 
consists of two compartments, the lower of which contains the batteries. The instrument panel 
is of a synthetic resin material and carries the whole of the electrical components of the instrument 
proper. On the left are the valve-holders. The upper one (3) is a five-socket holder, type 5 





Fic. 3. View showing panel and instruction card. 
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(Stores Ref. 10A/9615), the wiring being arranged for testing tetrodes such as the valves, 
receiving, V.R.18 and V.R.28. On the centre line are two valve-holders, type S (4 and 5), the 
former being wired for testing triodes and the latter for testing diodes. The lower valve-holder (6) 
is a valve-holder, type U (Stores Ref. 10A/9756) ; it has seven sockets and is used in testing 
Class B or Q.P.P. (double pentode) valves. The connector (7) is the anode connector for use in 
conjunction with the valve-holder (3) when testing tetrodes. 


13. The knob of the meter range switch (8) (switch, type 120, Stores Ref. 10A/9767) 
occupies the upper centre portion of the panel. Below it is the knob (9) of the grid bias 
potentiometer, carrying an arrow to indicate the direction in which the bias voltage is increased. 
Below this are three G.P.O. key switches. When depressed the right-hand switch (11) (switch, 
type 122, Stores Ref. 10A/9769) inserts the grid leak resistance. The middle switch (12) 
(switch, type 121, Stores Ref. 10A/9768) is provided for the mutual conductance test. Both the 
switches (11) and (12) are of the non-locking type. The left-hand switch (13) (switch, type 16, 
Stores Ref. 10A/2962) is of the locking type. It selects for test either or both elements of 
any valve inserted in the holder (6). The indicating instrument (10) is seen on the right. It is 
actually a moving-coil microammeter (Stores Ref. 10A/9757), but the scale is merely engraved 
0-100 without reference to any electrical unit. It is fitted with a zero correcting device, actuated 
by a small screw of insulating material, the head of which can be seen in the illustration, 


14. Fig. 4 is a view of the instrument with the lower compartment open, and shows the 
rarious batteries in position. The teak battery box (2) (Stores Ref. 10A/9752) is prevented from 
excessive deterioration due to chemical action by a coating of acid-resisting paint. The under 
sides of the valve-holders (3, 4, 5 and 6) can be seen on the left. 





Fic. 4. Lower compartment, with batteries. 
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15. The construction of the meter range switch (8) may also be scen from this and the 
following illustration. It consists of a metal base plate mounted on the under side of the panel 
and carrying two metal pillars. Upon these pillars are mounted six thin annular rings of 
insulating material. Each of these carries twelve spring contacts, arranged radially in such a 
manner as to project inwards. The circular spave inside each ring is filled by a disc, also of 
msulating material This disc carries a contact, over which the fixed spring contacts nde when 
the disc is rotated. The six insulating dises are rotated by means of a flat bar passing tlurough 
a rectangular slot in each disc, This bar is turned by means of the switch knob on the front of 
the panel. A pair of travelling arms are attached to the bar, each of which carries a small roller 
upon its outer end. This raller engages in any one of twelve recesses in the base plate and so locks 
the switch in any position in which it ts sect. The base plate and several of these recesses can 
be seen in fig. 5, 


[6, Near the meter range switch is seen the H.T. fuse (14) (fuse, lOOmA, Stores Rel. 
IWA/10#52) which is enclosed in a glass tube with metal ends, and is carried by the standard 
type of cartridge fuse-halder (Stores Ref. LOA/10153)]. Two spare fuses (15, 16) are fitted im similar 
but dummy holders inside the case. Above the meter range switch is the grid bias patentio- 
meter (17). This is a resistance type 287, (Stores Ref. (0A/9766) of graphitic material, enclosed 
ina circular insulating case. The under side (18) of the indicating instrument is seen on ihe 
extreme ryzht. 


17, Three sets of wire-wound resistances, carried upon cylindrical iormers of composite 
insulating material, are also seen in figs. 4 and 5, The resistance (19), above the diode valve- 
holder is a resistance type 286, (Stores Ref. 10A/9763) and consists of three separate windinys. 
The two sections neavest the panel are each of 25 ohms (R,, Ry, of figs, Zand 7j and form a ceritre- 
lapped, Hxed patentiameter accass the L.T. battery. The other section of the winding has a 
resistance of +75 ohms and is in series with the negative L.T. sockct of the diode valve-holcler, 
The upper one (20) of the two on the right is a resistance type 285 (Stores Ref. 1OA/9764) ; it 
carries three windings of 28-9, 13:6 and 5-31 ohms respectively. The lower one (21) 1s a resistance 
type 284 (Stores Ref. 10A/9763), and has two windings of 2-63 and 0:52! ohms respectively. 
The windings of the two last-mentioned resistances function as shunts for. the indicating 
instrument for various anode current ranges. 


18. On the Jeft-hand side of the panel, in fig. 4. the tubular condenser {22}, tvpe 332, 
O-O1 uF, paper dielectric (Stores Ref. JOA/9755), can be seen. Close to it are two resistances 
(23 and 24) of the g-watt rod type. The upper one (23) 1s a resistance type 104, 10,U0U) ohms 
(Stores Ref. 10A/7957), and is the screen feed resistance for the valve-holder, type U. The 
lower one (24) is a resistance of the same type and acts as a screen feed resistance for the tetrode 
valve-holder. The $-watt rod (25) has a resistance of 0-3 megohms and is a resistance type 281 
(stores Ref. WIA/97O0). [i as directly connecied between one fixed and one moving biade of 
the key switch (11), the other blades being unused, It functions as the grid leak in the test 
for detector efficiency, 


i9. Several other resistances of the d-watt rod type remain to be pointed out. These are 
all grougesl round the meter range switch. In fig. 4 (26 and 27), are resistances type 400, 
S040 ofms (Stores Ref. LOA/E1026). Together, these torm a 100,000 ohm voltmeter series 
resistance for the “ Grid volt" range. The resistance (2B) 1s a type 100, 500) ohms (Stores Ret. 
10A/7953)} acting as a Joad resistance when measuriny '' Diode volts." On the lower right-hand 
side of the meter range switch, the $-watt rod (29) is a resistance type 282, 100,000 ohms (Stores 
Ref. 1004/9761}, acting as an anode resistance when measttring current in the 0-1 mA. range. 
[Immechately above the switch is the resistance (80). also a type 282, acting as a scrics voltmeter 
resistance on the “ Diode volts’ range. The remainder of the 3-watt rod resistances are shown 
in fig. 3 anty. Beneath the meter range awitch, the resistance (30) ts a type 279, 2 megohms 
(Stores Ret. IWA/9758}, acting as a voltmeter series resistance on the “Anode volts" ranye. 
The resistance (32) is a type 280, 1 megohm (Stores Ref, 10A/9759) acting in a similar capacity 
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Fic. 5. Lower compartment, without batteries. 


in the “ S.G. volts " range. The resistance (33) is a type 283, 20,000 ohms (Stores Ret. 10OA/9762), 
acting as the load resistance in the “Anode volts '’ range, while (34) is a resistance of the same 
type and is in series with the voltmeter on the “ Filt. volts ' range. 


20. The fixed annular rings of the meter range switch, with their radial contacts, are clearly 
seen in this illustration, particularly the outer one (35) and its moving disc (36), The end of the 
flat bar, operated by the knob of the switch, is seen protruding slightly through the slot of the 
outer disc. 


OPERATION 


21. The method of using the instrument is summarized in an instruction card which 1s 
litted inside the lid of the case. The H.T. battery should be placed in position first, and then 
the two 10-5-volt batteries, which must be lowered into the battery box at the extreme right 
ind then moved to the left so that they fit snugly against the end of the H.T. battery. They 
ire then prevented from vertical movement by a small wooden projection. Finally, the L.T. 
yattery should be slid into place between the two felt-faced battens. Care must be taken that 
he +-120-volt and negative tappings of the H.T. battery, and the negative tappings of the two 
\0-5-volt batteries, are towards the rear of the box, as indicated on the instruction card. The 
vattery connections are just sufficiently long to reach their correct tappings on the batteries 
vhen the latter are properly inserted. Care should be taken that the two leads engraved 
‘0-5 volts, in black, are used for one 10-5-volt unit, and those engraved in white for the other. 
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Checking battery voltages 

22. The meter range switch must not be operated with triode, tetrode or class B valve in 
position, and all voltages should be checked before inserting a valve for test. First place the 
meter range switch in the “ Pilt. volts’ position. The contacts closed by this operation produce 
the circutt shown diagrammatically in fig. 7a. It will be seen that if the terminal voltage 


= 


of the L.T. battery is E, the current throngh the meter is, very nearly, amperes, oT 


20,000 
50 E microamperes, Hence, if the terminal voltage is 2, the meter will give full-scale deflection. 
If the reading is less than 95 scale divisions (—1-9 volts), it indicates that the L.T. battery is 
run down and should be replaced by a fully charged one. 


23. The voltage of the anode battery should then be checked by moving the meter range 
switch to the ‘Anode volts” position. The cireuit diagram, with the operative switch contacts, is 
shown in fig. 7b. It will be observed that during this test the battery is giving a load current of 
about 6-5 milliamperes, The various resistances in circuit are such that the meter reading must 
be multiplied hy 2 to give the anode voltage. If the scale reading is less than 57-5, the battery 
valtage, on load, is below 115-0 volts, im which circumstances the battery should be replaced. 


24, The screening grid voltage is checked in a similar manner, by moving the meter range 
switch to the '5.G -volts”’ position, but as the series resistance is only 1 megohm on this range 
(ig. 7c}, the instrument seale is direct reading in volts. If the $.G. voltage is below 57-5, the 
battery should be replaced, 


29, The grid bias voltage is checked by moving the meter range switch into the “ grid 
volts” position, Referring to fig. 7d, it will be seen that two 50,000-ohm resistances are now 
connected in series with the meter. The voltage measured is that between the centre point of 
the fixed potentiometer and the moving contact of the variable potentiometer. Starting with 
the latter turned in the counter-clockwise direction as far as possible, the instrument should 
read zero, The indicated voltage should increase smoothly as the knob is turned in a clockwise 
direction, giving 100 scale degrees when the knob is hard over. The actual voltage is obtained 
by dividing the scale reading by 10, and if the maximum grid bias voltage is less than 10 volts, 
the battery needs replacement. 


Testing triodes, tetrodes, Q.P.P. and class B valves 
26. The above tests are preliminary to the true purpose of the instrument, namely, to test 
a given valve for its suitability for service use. Three tests are employed, namely— 
(i) anede current at working grid bias ; 
(11) mutual conductance at working grid bias ; 
(iil) detector efficiency, where applicable. 
For test (1) first adjust the grid bias to the normal working value for the particular type of 


valve. met the meter range switch to the correct range, ie. 0-10 mA., 0-5 mA., 0-2 mA., or 
O-[ mA. Then insert valve, note scale reading, and withdraw valve. 


27. The actual value of the anode current, in milliamperes, is obviously obtainable by 
dividing the scale reading by a constant depending upon the setting of the range switch as 
follows— 


0-10 mA. divide scale reading by 10. 


0-35 mA. 53 - 9 ZC}. 
(2 mA. $4 . ‘i ot. 
O—-1 mA. ve x » LO. 


The circuit diagrams, with the meter range switch in these positions, are given in figs. 7e and 71. 
The 0-1 mA, range 1s chiefly used for testing detector valves, and gives the anode current under 
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service working conditions, namely, with a 100,000-ohm resistance in the anode circuit. When 
festing a valve of which the norma] anode current is unknown, or in which a defect is suspected, 
the meter range switch should be placed in the (+10 mA, range for a preliminary test. 


Mutual conductance 


28. To test for mutual conductance, the meter range switch is ieft in the range at which 
it reads the anode current of the particular valve; the switch key marked GRID SWING-— 
which is normally in the centre or zero position—is then rocked over ta +1 or —1, andl the 
change of anode current noted. Paying due regard to the appropriate divisor for the scale 
Teading, the Jatter gives the mutual conductance in milliamperes per volt. Hi the switch is 
rocked from +1 ta —i. the mutual conductance ts obtained by dividing the anode curretit 
change by 2. Where the working grid bias ts less than —1 volt, the switch should not be rocked 
into the +1 position. For example, a V.R.27 valve normally operates with a gnd bias of 
approximately —1 volt, and with this bias its anode current should not be less than 0-6 milh- 
amperes (=60 scale degrees on range 0-1 mA.}. The grid swing kev should be rocked over io—1, 
and the anode current will usually fall to about 50 scale degrees—a change of 10 dezrees of 
f'}] mA. The mutual conductance is, therefore, 0-1 mA. per volt, Since, on this range, an 
anode resistance of 100,000 ahms is in circuit, this test gives the dynamic and not tte static 
mutual conductance. Again, with a bias af se volt, the anode current of a V.R.21 valve, with 
no anode resistance, will be about 7 mA. With the meter range switch on the 0-10 mA. range, 
on reckmy the grid bas switch to —J], the anode current should fall by about I to 1:5 mA., 
le. the mutual conductance should be from 1 mA./volt to 1-$ mA, per volt. 


Detector eficiency 

29. Valves which are fo be used as cumulative grid detectors should pass an appreciable 
e\id current at normal working bias, This grid current consists af electrons which are collected 
by the grid and return to the filament via the grid bias battery. So long as the resistance of the 
path is negligible, the grid has little effect upon the anode current. If, however, the path contains 
a high resistance the yvrid current will set up a P.D. between its ends and the grid will become 
rather more negative with respect to the filament. consequently the anode current will fall. 
The magnitude of this fall of anude current is a convenient measure of the detecting efficiency 
of the valve. 


a. In the valve tester, type 2, the test for detector efficiency is as follows :— 


Having periormed the anode current test, depress the yrid leak key and observe the 
fall of anode current. A V.R.27 valve should give a change of at least 10 microamperes, 
1.2. half a scale division. 


31. O.P.P. and class B valves are tested in exactly the same manner as triades, but are, of 
course, inserted in the appropriate valve-holder. Present service types of class B valve usually 
operate with a small negative bias (about —1 volt) and have an average anode current of about 
28 miluamperes. ©.P.P. valves usually operate with a bias of about —8 volts and an anodc 
current af 3 mA. 


Instruction card 


32, The instruction card cames a table showing the voltage to which the grid bias should 
be adjusted, when testing various types of service valve, It also gives the correct meter switel: 
Position for the anode current reading, the minimum anode current which may be accepted, 
the appropriate grid swing, ic. 0 to —1, or +] to —1, and the corresponding minimum figures 
ior the mutual) conductance tesi. All these quantifies are tabulated in meter scale reading, 
thus avoiding the use of conversion factors. A whole batch of valves can, therefore, be tested 
very rapidly, 
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Dicde valves 


33, Two tests may be applied to a diode, namely (i) for anode current, when the anode is 
at the same potential as the negative end of the filament, and (ii) for anode current with a positive 
valtage of 10 volts applied to the anode. Before testing a diode, the voltage of the diode anode 
battery voltage is checked by moving the meter range switch to ° Diode Volts.’ The connections 
are then as shown in fig. 7g, a Joad resistance of 500 chms being imposed during the test. The 
series voltmeter resistance is 100,000 ohms, so that the maximum scale reading of the micro- 
ammeter corresponds to a voltage of 10 volts. The battery should be replaced if its voltage falls 
below this value. 


34. To test for anode current with no applied anode voltage, the meter range switch is 
placed in the position “‘ Diode 1 *' and the valve inserted. The anode current should not exceed 
two microamperes, 1.c. one division on the scale. A valve 1 which the anode current is in excess 
of this will cause a loss of signal strength if cmployed in the listening-through device such as is 
fitted in the receive R.1082 and should, therefore, be rejected. H the valve is satisfactory in 
this respect, it is tested with an anode voltage of 10 volts by moving the meter range switch 
to “* Diede 2.” The meter range is then 0-50 mA. and the anode current should exceed 25 milh- 
amperes, i.e. more than 50 scale divisions, A valve taking less current than this, if fitted in the 
listening-through device, will not give sufficient protection to the receiver, and should be 
rejected. The circuit diagrams in the “ Diode 1° and “ Diode 2” positions are shown in figs. 
7h and 7i, 


BATTERIES 
35. The batteries required tor use in the tester valve, type 2, are :— 
(1) L.T, supply. One accumulator, 2 volt, 7 ampere-hours (Stores Ref. 3A/1514). 


(ii} HLT. supply for diode and grid bias supply. Two batteries, dry, 194 volt (Stores Ret. 
54/1878}. 


(ii) H.T. supply for other valves. One battery, dry, 120 voit (Stores Ref. 54/1615 or 
54/1333}. 


PRECAUTIONS AND MAINTENANCE 


36. (i) The instrument requires very hitle maintenance in service. When not in use the lid 
should be kept shut and the instrument stored in a clean, dry place. 


Gi) After using the instrument, ensure that the meter range switch ts in the © off ”’ position 
before closing the lid. [atlure to do this may cause damage to components of the instrument. 


(i11) Care should be taken that the battery plugs make good electrical contact in the battery 
sockets. When opening the case far mspection or removal of any battery, care must be taken 
to support the upper portion m such a manner that no strain is imposed upon the battery leads 
and plugs. If for any reason it is desired to allow the upper portion to fall back as far as it will 
go, the positive piugs should be removed from the sockets of the two 10:5-volt batteries. 
oe instruments have been fitted with a webbing strap to prevent the upper portion falling 

ack too far, 
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Mage. 


section of ATR PUBLICATION 


APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. In ordering spares for this tester, the appropnate 


1¢86 must be used. 
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ee ee I 


Ref. Ne. Nomenclature. | Quantity. Kemarks, 
LOA SO 751 ‘Lester valve, type 2 | 1 Compicte 
| Cousisting of +— 
LOA/S7S2 Box, battery 1 
IODA 97 54 Case .. 1 
1OA/9755 Condenser, type 332 l O-O1 uF, cylindrical, paper dtelectnic. 
WUA/10152 Fuse, 100 mA. 3 Cartridge, type {2 spare}. 
IOA/IOISS «| folder, fuse, $.P. 3 
1A /9615 Holder, vatve, type 5 me 3 | o-socket. 
I1OA/9195 Plate, guard pee 4 a | 
i04 /9196 Plate, guide : = 3 
IQA7a6 | Holder, valve, type UL me 1 . F-socket. 
1OA/9771 | Plate, euard io } 1 
LOLA /O772 Plate, guide ee a 1 | 
IODA/MFS7 Microatnineter, 0-100 mA. sa 1 31 in. dial, flush lype. 
OA 820-4 Plug, type 63 oe 7 (See note below). 
LOLA / 7953 Resistance, type 100 ae 1 . 800 olims, 
TAS SOS? Resistance, type 104 ie e » 10,000 ohms. 
TUAST 1026 Resistance, type 400 a 2 . 30,000 ohms. 
LOA 738 Resistance, tvpe 279 i } | 2megohms, 4-watt, rod type. 
HA S7359 Resistance, type 280) op ! i; | mevohm, 4-watt, rod type. 
LUA 9760 Resistance, type 281 4 1 . 0-8 meoghm, ¢-watt, rod type. 
IDA /O761 Resistance, type 282 se | 2 100,000 ohins, 4-watt, rod type. 
[OA /O762 Resistance, type 283 tee al a 20,000 ohms, $-watt, rod type, 
10A /9763 Resistance, type 284 of ] | Pe ae es ohins, shunt, on cylindrical 
GYMer, 
LOA /9764 | Resistance, type 285 : I | 28-04-13-6--5-31 ohms, shunt, on 
| | cylindrical former, 
1OA'9765 | Resistance, type 286 oo I | 7 aoe ohms, shunt, on cylindrical 
: i COYIQer, 
1UA;9766 esistance, type 287 : I | 5,000 chms, potentiometer. 
104 (2962 Switch, type 16 i | S-position, lever key type, locking, 
12 blades. 
IGDA/STEA7 Switch, type 120 i Multiple contact, rotary. 
IOA/S7S8 = Switch, type 121 i a-position, lever key type, non-locking, 
12 blades. 
INA (S769 | switel,, type 122 1 %-position, lever key type, non-locking, 
6 blades. 
Accessories :---- 
SASLal14 Accumulator, 2 V 7 AH. ] 
5A/1G13 
ar Battery, dry, 120 ¥V. I 
SA/LAIR | 
SASTS78 Battery, dry, 104 ¥. 2 
LOA SOF 70 Case, transit ree 1 


--Instead of plugs, type 63, 7 in number, certain insiruments may be supplied with plug, type 82 


{Stores Ref. 1004/9112), 4 in number, for 164-voll batieries, and plug, type 83 (Stores Ref. 10A/6113), 3 1n 
number, for 120-volt battery. These articles will also be supplied in replacement of plugs, type 63, which may 
becume defective, Where plugs, type 63, are fitted, the retaining springs are removed. 
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MICROPHONE TESTER, TYPE 1 
(Stores Ref. (04/8243) 


AND 


NOISE GENERATOR 
(Stores Ref, 10A/10154) 


INTRODUCTION 


1. The microphone tester, type 1, has been introduced to provide a simple means of com- 
paring the sensitivity of a carbon microphone with that of a similar instrument which js known 
to give a satisfactory performance. It is not suitable for testing electro-magnetic microphones, 
The instrument is used in conjunction with the noise generater ; the latler provides a saurec of 
sound which 1s, for practical purposes, of the same average intensity an all occasians, ancl so 
removes the variability attaching to successive tests by the human voice, The microphone 
tester incasures 63 in. by 3in. by 5in. and weighs approximately 34 lb., while the noise generator 
measures approximately 2in. by Zin. by 1{ in, and weighs about 8 oz. 


2. The circuit diagram of the microphone tester is shown im fig. 1. It consists of & standard 
type of microphone transtormer, Tr,, the secondary winding af which normally works into a load 
consisting of four resistances in parallel. Of these the resistance R, is permanently cannected 
across the secondary winding. Two of the other resistances Ry, Rg are connected across the inner 
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Pig. 1. Theoretical cirenit diagram . 


SECTION 5, CHAPTER 11 


i 


® Gee ai AS 2. 
* : a 


~ iy 
ee 


“ - I oe & ad a = oe > ie = 7 a 





lic. <. Microphone tester, type 1. 


SECTION 5, CHAPTER 11 


spring contacts of the standard ielephone jacks J,, J,, while the fourth, R,, is connected to the 
socket $,. The latter is a standard type of combined microphone-telephone socket. Ihe sockets 
Bi Say qTC provided for connecting in circuit a microphone which is Atted with any type ol plug 
other than a combined microphonc-telephone plug. 


3. When the microphone under test 1s connected to either of the three sockets, and 1s acted 
upon by a source of sound, its relative sensitivity is indicated by the voltmeter V. This is a 
AVL coLl instrument. but measures the alternating Pu across tlie secondary terminals uf 
the teansfurmer, This is actueved by connecting a half-wave rectifier of the enclosed rtictal- 
oxide type in series with the meter, The latter ts calibrated to read R.MLS. volts, the aectracy 
bang of the order of + & per cent, 


4, A pair of terminals, T,, T,, is provided by which a suitable battery 1s connected. These 
terminals are marked 6 VOU.TS (+ and —), but when microphones designed for 2-volt cirtuits 
are nnder test the correct voltage should be used, The object of providing telephone jacks is te 
enable the quality of speech to be judged, as clistinct from the microphone sensitivity. An 
extension lead is provided in order that the speaker and listener may be separated by a distance 
of 20 ft. or sa, 


Noise generator 

4, The noise generator consists of a metal box containing a small clockwork motor. “ne 
side of the box is litted with a thin metal diaphragm, This diaphragm is protected by a grille, 
against which the microphone under test is placed. When in operation, the clockwork mvutor 
causes the rotation uf a circuJar cage carrying a number of stecl balls, As it rotates, the steel 
balls strike the apex of the cumical diaphragm settiig it into vibration sp that it becomes a seurer 
if sound. The sound emitted is a noise which contains a wide range of romponents of varying 
frequencies and decrements. When this source of sound is used to test a microphone in canjune- 
tion with the microphone tester, the A.C. voltmeter indicates the R.AL3. value of the transturmer 
secondary voltage due to the combination of all these components, and imay therefore be taken 
aS a Invasure of the average response of the microphone to a very complex sound wave. 


Microphone tester CONSTRUCTIONAL DETAILS 


& Tlie external appearance of the microphone tester, type J, may be seen fromfig. 2. The 
cast {lj} is of varmshed mihowany. dhe panel {2} 35 of a phenahe resin compusition ane carries 
the whele of the electeical campanents. The sackets (3), (4) are tvpes 44 and 35 respectively, 
wliile (5) ts a socket, type 46, designed ro take the current types of combined microphanc-teleptione 
plug, Le. type 58 and type 1f9. The A.C, voltmeter (6) is seen on the nelt. Above and below 
it are the two standarel telephone jacks (7}, (8). 


#7. The underside of the panel is shown in fig, 3, in which (3) and (4) are the undersides of 
the sorkets, types 34 and 35. The microphone transformer (1} is of a standard service pattern. 
the windings being assembled on stalloy srampings with a small air gap. The resistance (2) of 
13,004) ohms. is of the half-watt rod type. The three resistances (9), (10), (11) are of the same 
type but are each of 20,000 olims resistance. The underside (5) of the micro-telephane socket, 
type 36, is also visible. The rectifier (12) is connected in series between one terminal of the 
A.C, voltmeter (6} and the upper terminal of the transformer secoudary., The jacks (7), (8), with 
resistunces (9), (10} connected across the inner springs, are sccn on the extreme left of the panel. 
Fig. 41s a bench wiring diagram of the instrument. 


Noise generator 

A. Pag Sis anesternal view of the noise generalor, The meta) grille (2) is seen on the front 
Jace, the winding key (3) and release butten (4) being on the end uf the case (J). The mechanism 
of the instrument is shown in fg. 6. The clockwork motor (1) is on the right, driviny the cvlin- 
drical cage (2) containing a number of steel balls. Although of ne importance in practical use, 
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Fic. 3. Underside of panel. 


it is of interest to note that the balls are not evenly spaced round the circumference of the cage. 
When the cage is in rotation each ball in succession strikes the apex of the conical diaphragm (3) 
and so sets it in irregular vibration. 


9. The assembly of the instrument is shown in fig. 7. The front of the diaphragm (1) is 
protected by the metal grille (2), which is secured to the case by four screws. Between the grille 
and the case is a rubber packing piece (3) having a circular orifice concentric with the diaphragm. 
Eight rectangular fillets, which are moulded on the surface of this packing piece, protrude through 
rectangular holes in the grille. In use, the microphone under test is pressed against the pro- 
truding ends of these fillets so that the testing positions of successive microphones is always the 
same. A piece of brass gauze (4) covers this orifice to prevent small particles of solid matter 
falling through the grille and impeding the motion of the diaphragm. 


10. The start-stop arrangement is very simple. The spring drives the shaft carrying the 
cage through toothed wheels with a high velocity ratio. The shaft carries another toothed wheel 
on the end remote from the cage, and this toothed wheel in turn drives a wormed shaft. Under 
normal conditions this worm is prevented from rotation by a detent on the end of the release 
push, and so the cage is kept stationary, even if the spring is fully wound. On pressing the 
release button, the detent is shifted clear of the worm which is then free to revolve, and the spring 
takes charge, driving the cage as long as the release button is depressed. 
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Fic. 6. Mechanism of noise generator. 
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OPERATION 


The operation of the microphone tester is very simple. A secondary battery of suitable 
wdshiaun depending upon the type of microphone, is connected to the battery terminals, The 
microphone is then plugged into one of the three sockets, and is held in one hand with the 
diaphragm in its normal position, which is usually vertical. The noise generator is held in the 
other hand and is pressed firmly against the microphone casing so that the rubber fillets bear 
against the casing. The release button of the noise generator is then held down. The A.C. 
voltmeter ss indicate the secondary voltage of the microphone transformer. The mask micro- 
phone, type E (Stores Ref. 10A, 9003), which is designed for use with a 2-volt battery, should 
give an output voltage of about 5 volts. The microphone must be removed from the mask for 
the purpose of testing. 


12. The 20 ft. extension lead may be plugged into one of the jacks, a pair of service telephone 
receivers being plugged into the jack, type B, on the other end. This provision enables the 
microphone to be tested for speech quality immediately after the sensitivity test. 





ic. 7. Noise generator, exploded view. 
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Maintenance and Precautions 


13. The instrument réquires no maintenance, provided it is stored in a clean dry place when 
not ituse, The A.C. voltmeter is a dehtcate instrument and the tester should not be snbjected 
to rough handling, The noise generator ts very robust and a broken spring is the only detect 
liable to be encountered, although this is very unlikely. A single drop of anti-freezing lubricating 
oul, type A (Stores Ref, 44/43 ar 344/46), should be applied occasionally ta the worm. 


APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts 13 issued for informativn, 


When ordenny sparcs for this microphone tester, the 
appropriate section ol Air Publication 1086 must be used. 


———S SSS ee 
_ or wee 


Ref. No. Nomencla lure. Chuantity. Remarks. 
| | 

MATLULS4 | Goneralaor |. sie ree l 

LQA‘S24 Tester, microphone, type i a iis | 
Pris pal cawnpouents <— 

TDA Re44 ase oN l 

1A 8245 Covers. volte: eer : 1 

1DA/1738 Jack, telephone, type A | 2 

10-4 -B246 Resistance, type 156 .. + SC OOO oliums, 

10A/8247 Resistance, type 137 .. | 1 15,000 ohms. 

1O0A/8248 Socket, type 34 i | 

1094/8249 pocket, type 35 ] 

TOASB 263 socket, Ly pe 36 1 

LNA SF 227 Terminal, 4 BA. , type c es 2 

LOA (4465 ‘Vrausformer, tnicrophone, Ly pe A 1 

JO ASS250 Votligeter, AC. reetifer 1 | {lib valts, 
Accessorics -— 

TULA 8251 Lead, extension 1 SO it, hited with plug, (ype 7, and 


a SS ee 
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CRYSTAL MONITOR, TYPE 1 
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CRYSTAL MONITOR, TYPE 1 
(Stores Ref. 10A/10941) 


INTRODUCTION 


1. The crystal monitor, type 1, is designed for the rapid adjustment and subsequent 
frequency monitoring of ground station transmitters, such as the transmitters, types T.70 
and T.1087, in which the oscillator frequency is not crystal-controlled. The transmitter 
oscillation is brought into resonance with an oscillation generated by the converse piezo-electric 
effect of a quartz crystal fitted within the monitor. Resonance is obtained by adjusting the 
frequency of the transmitter until the zero heterodyne beat condition is attained. 


2. The monitor consists of a crystal-controlled valve oscillator covering six selected frequen- 
cies in the band from 7:0 Mc/s. to 3-0 Mc/s. The heterodyne beats between this oscillator and the 
transmitter are rectified by a detector valve and the resulting audio-frequency oscillation is fed 
to an output valve and rendered audible by means of a loud-speaker incorporated in the equipment. 


3. The power supply for the monitor is obtained from A.C. mains (50 cycles per second) and 
a rectifier panel forms part of the instrument. Normally the supply voltage is 230 volts. The 
rectifier unit is described in detail, as part of the Ground Station Remote Controls, in this 
publication. 


4. The whole of the equipment is mounted upon.a rack and measures approximately 
5 ft. 11 in. high by 1 ft. 9 in. wide by 11 in. deep. The monitor and the rectifier are mounted the 
one above the other. The loud speaker is centrally placed in a panel beneath these. The weight 
of the apparatus without valves is approximately 2 cwt. The general appearance of the monitor 
is shown in fig. 1. 


GENERAL DESCRIPTION 


5. The monitor consists of the monitor panel, the rectifier panel and a loud-speaker panel. 
The last-named carries the loud-speaker and also the connexions to the supply mains. The inter- 
connexion of the respective panels is made by means of plugs and sockets. 


6. A theoretical circuit diagram of the monitor and the rectifier is shown in fig. 2. A simpli- 
fied theoretical circuit, omitting the switching arrangements, is given in fig. 3. The annotational 
references of fig. 2 are preserved throughout fig. 3 and, where applicable, in other illustrations 
of this text. The constants of the various components are set out, in tabular form, on fig -.2. 


7. The oscillator valve V, is an indirectly-heated triode. The frequency of the oscillator 
circuit is determined by one of the six crystals X as selected by a switch S,. The oscillator 
circuit is of a conventional type in which the input and output voltages divide across the inter- 
electrode capacitance (anode-cathode and grid-cathode) of the valve. The grid excitation is 
limited to a suitable amplitude by the condenser C, with which is associated the grid-leak resist- 
ance R,. 


8. The anode circuit load impedance of V, is composed of the condenser C, and the resistance 
R,in parallel. The oscillator stage receives its H.T. supply from the tapping H.T.1 of the rectifier 
panel vza a decoupling resistance Rs. The oscillator is switched on or off by S, in this line. 
Coupling between the anode circuit of the oscillator valve and the input, that is the grid-cathode, 
circuit of the detector valve V, is effected by the condenser C,, and the grid-anode capacitance . 
of the detector valve. 


9. The transmitter oscillation is received on a short rod aerial which is connected to the aerial 
terminal of the monitor panel. This aerial is capacitance coupled by the low-capacitance fixed 
condenser C,, in series with a tuned circuit formed by the inductance L, and the condenser C,, 
which may be in any one of six pre-set variable condensers selected by the switch S,. This selector 
switch and the switch S, are coupled on the same spindle, each condenser therefore corresponding 
to a particular crystal position. 





Crystal monitor, type 1. 
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10. The detector valve V, receives grid-cathode excitation from the tuned circuit via the 
condenser C,;. Rectification takes place according to the cumulative grid process and the resist- 
ance R, isa grid-leak. The inductance L, has two tappings, all the turns being used when working 
on frequencies between 4-5 Me/s. and 3-0 Mc/s. and approximately 55 per cent for frequencies 
between 7:0 Mc/s. and 4:0 Mc/s. 


11. The detector valve V, is an indirectly-heated triode, its heater being connected in parallel 
with that of V, and across the centre-tapped secondary winding Sec, of the mains transformer in 
the rectifier panel. This winding delivers four volts. The anode is fed through the primary 
winding of the L/F transformer T,, from the H.T.1 tapping on the rectifier system. 


12. The primary winding of T, also provides the coupling between V, and the output amplifier 
V;. A R/F by-pass condenser C, is included in this circuit. The secondary winding of T, supplies 
excitation to the grid-filament circuit of the valve V, which is a directly-heated triode, the fila- 
ment being supplied from the secondary winding Sec, of the mains transformer. This winding also 
delivers four volts. The output level of this stage is controlled by the setting of a potentiometer 
consisting of the resistances R, and Rg, shunting the secondary winding of the transformer Ty. 
The resistance R, is variable from zero to 500,000 ohms. The safety resistance R,, shunted 
across R,, enables the monitor to function, but without control of the output volume, should 
the winding of the resistance Rg become defective. 


13. Due to the fact that the filament of the valve V, is directly heated by alternating current, 
it is necessary to connect the low potential end of the input circuit to a point about which the 
filament circuit is electrically symmetrical. Two resistances Rg and Rg, of equal value are, there- 
fore, connected in series across the filament terminals. The input circuit is joined to the mid- 
point of Rg and Rg, via the condenser C,. The electrical mid-point of the winding Sec; of the mains 
transformer, is also connected to the earthed end of the secondary winding of the inter-valve 
transformer T, through the resistances R,, and R,, in the rectifier. 


14. The anode of the valve V, is fed from the tapping H.J.2 (400 volts) on the rectifier 
system through a decoupling resistance Rj) associated with a decoupling condenser C,. This 
circuit also includes a milliameter mA and the primary winding of the transformer T,. The 
secondary winding of T, is connected to a two-pole socket by means of which the loud-speaker 
may be introduced into the circuit. Provision is also made for the use of telephone receivers 
which are plugged into a jack J, the casing of which is earthed. When telephones are used, the 
loud-speaker is disconnected from the circuit and is replaced by a loading resistance R,, connected 
across the telephones. 


CONSTRUCTIONAL DETAILS 


15. Three views of the crystal monitor are given in figs. 1, 4 and 5, of which fig. 1 is a general 
view of the instrument, fig. 4 is a plan view of the monitor portion and fig. 5 a rear view of the 
rectifier. A bench-wiring diagram of the monitor is shown in fig. 6. The monitor and rectifier 
are separate entities connected together by a six-pole plug and socket. The two assemblies are 
mounted, the monitor above the rectifier, on the same frame. The loud-speaker is carried on a 
panel below the rectifier. 


16. The various control features of the instrument are shown in fig. 1. The control (1) 
associated with the mechanically-coupled selector switches 5, for the crystal and 5S, for the pre-set 
condenser, may be seen on the left of the monitor panel (2). Grouped around this control there 
are six shielded apertures (3) only one of which is annotated on the illustration. Through these 
apertures access is provided to vary the capacitance of the six variable condensers C,, the variation 
being effected by the use of a screwdriver. 


17. On the monitor panel there are also the ON-OFF switch Ss, the telephone jack J, millia- 
meter mA and volume control R,. Centred at the bottom of this panel is the terminal Ae to which 
is attached the short rod aerial (not in position). The anti-vibration support (4) for this aerial is 
shown vertically above the terminal Ae. A metal plate (5) for the temporary indication of 
frequencies surmounts the switch control. 


18. The rectifier panel carries only one control, namely that associated with the mains 
switch S,. On the left-hand side of this panel there is a small ruby window (6) through which can 
be viewed the pilot lamp incorporated in the secondary winding Sec, of the A.C. mains trans- 
former T;. The rheostat R,, is contained within the rectifier aoe can only be adjusted when the 
perforated metal guard (7) is removed. 


19. A plan view of the monitor panel, fig. 4 shows the constructional features of the switch 
S2 and the mechanical linkage (1) between it and the crystal selector switch S,. The disposition 
of the monitor components can be plainly seen in this figure. On the crystal-holder panel (2), 
no crystals are shown in position but the twelve sockets are visible. The three valve-holders are 
respectively, V, at (3), V, at (4) and V; at (5). The correct positions of the valves are indicated 
by a legend (6) on the rear rim of the tray. The position of the other components is set out on a 
list (7) pasted on the back of the panel. The telephone jack J is directly beneath the switch Se 
and leads (8) from it are attached to the 20-ohm resistance R,,. A lead (9) from the secondary 
winding of the transformer T, which has a ratio of 1 : 15, is also connected to Rit 
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Fic. 4. Monitor unit, plan view. 


20. The 1 wF condenser Cg and the 1,500-ohm resistance R,) which serve to decouple the 
anode circuit of the valve V, are adjoining the transformer T,. Centred at the rear of the tray there 
is the power input socket P,; which affords the only channel of electrical connexion between the 
monitor and the rectifier. From the H.T.1 socket (10) on P, there are two leads, one of which goes 
to the ON-OFF switch S, situated above the block of pre-set condensers C, and the other to the 
primary winding of the inter-valve transformer T,;. The H.T.2 socket (11) of P; has a lead to 


A.P. 1186, VOL. I, SECT. 5, CHAP. 12 


the milliameter mA on the front panel. The two pairs of twisted leads from P, are the filament 
heater leads, those (12) in the left-hand side being associated with the valve V, and the winding 
Sec, of the rectifier transformer T and those (13) on the right-hand side with V,, V, and the 
winding Sec,. | 

21. The two-pole socket P, to accommodate the loud-speaker plug, may be seen on the left- 
hand side of the illustration. The aerial terminal Ae at the bottom centre of the front panel is 
joined through the 10 wuF condenser C,, to the tuning inductance L, with which the six pre-set 
condensers C, are in parallel. L, consists of forty-two spaced turns of wire on a paxolin former 
of 1} in. diameter, the tapping from the twenty-third turn being labelled 20 on the socket panel at 
the top end of the coil. The tapping labelled 36 embraces the whole of L,. 


22, On a small paxolin panel, between the centre of the tray and the holder for the valve V,, 
are five condensers and five resistances. In the position labelled 10 on this panel there is the 25 uF 
condenser C, having next to it the 500,000-ohm resistance R,. These components together form 
the rectifying elements of the grid filament circuit of the valve V,. The 100 wuF, R/F by-pass 
condenser C, is adjacent to the resistance R,,. The position labelled 6 is occupied by the 0-01 wF 
decoupling condenser C3, one end of which is joined to the 10,000-ohm decoupling resistance R, 
in the lead from H.T.1. 

23. Between the anode of V, and the resistance Rg there is a 10,000-ohm resistance R,, 
having the 30 wuF condenser C, in parallel with it. The grid-filament circuit components C, 
(10 wuF) and the resistance R, (20,000 ohms) complete the panel assembly. The 100 zuF condenser 
C3, suspended between the crystal-holder panel and the condenser C,, effects the coupling between 
the valves V, and V,. 





Fic. 5. Rectifier unit, rear view. 


24. Immediately below ihe 500,000-ohm volume contro] resistance R, can be seen a small 
panel having a bank of four resistances. At the forward end of this panel there is the safety 
resistance R, of 1 megohm shunted across R,. Next to R, there is the 40,000-ohm resistance R, 
which, with R., constitutes the potentiometer for the output level of the final stage. The two 
filament centre-pointing resistances R, and R, each of 50 ohms, are also on this panel. Associated 
with R, and Rg is the 2 uF condenser C, situated between the inductance L, and the small panel. 

25. Referring to fig. 5 which is a rear view of the rectifier, the double diode valve V, 1s not 
in position in its holder (1). There are only two panel features on this unit, namely the ON-OFF 
switch S, and the pilot lamp. The latter (2) is visible in the illustration, the switch S, being 
immediately behind the mains transformer T,. The twisted leads (3) from the lower terminals of 
T; are those associated with the secondary winding Sec, and the filament of V,. The other 
twisted leads (4) are those of the heater-circuit for the valves V , and V, from the secondary winding 
Sec, of T;. The rectifier pilot lamp is connected between one side of this winding and earth. The 
remaining leads of the six-pole plug P, are those to the H.T.1 (5) and to H.T.2 (6). This plug 
engages with the underpanel portion of the socket P, in the monitor. 

26. The lead (5) from the H.T.1 socket is joined toa 30,000-ohm fixed resistance R,5, behind 
which there is a 500-ohm spiral wound resistance R ig: Ihe iron-cored L/F chokes L, of 300 henrys 
and L, of 30 henrys are situated behind the block of three 2 #F condensers Cy, C,, and C,, which 
form the condenser unit type 4. 


27. On the left-hand side of fig. 5 there is a raised platform which carries the 500-ohm 
theostat R,,; and the 250-ohm fixed resistance R,4 which are joined in series to the centre-point of 
the secondary winding Sec, and to earth. The six-pole plug P at the rear of the rectifier tray is 
not used in connexion with this crystal monitor. The two-pole plug P, beneath the rheostat 
platform constitutes the input channel for the A.C. mains supply. Behind P, are the supply line 
2-amp fuses F. The thermostatic relay RL, incorporated in the circuit of the secondary winding 
Sec,, and the rectifier valve V, are at the rear of the tray. 


VALVES AND POWER SUPPLY 


28. The power supply of the crystal monitor type 1 is derived from the A.C. mains via the 
rectifier panel of the Amplifier A.1104. The circuit diagram of the rectifier, as used with this moni- 
tor, is given in fig. 2, together with a table of componential values, This rectifier is described in 
greater detail elsewhere in this publication. 

29. The rectifier supplies 200 volts H.T. to the anodes of the valves V ,and V,. The resistance 
Ro in the primary circuit of the output transformer T, reduces the 450 volts (approximately) 
delivered from winding Sec, to the anode of V3, to the requisite 400 volts specified as the anode 
rating of the valve used. Four volts L.T. are used for both the heaters of the indirectly-heated 
cathodes of V, and V, and for the filament of V;. Control of the anode current (normally 55 mA) 
is effected by the rheostat R,, contained inside the rectifier unit. 


30. Four valves are used in the Crystal Monitor, type 1. The crystal-controlled oscillator 
valve is an indirectly-heated triode of the type V.R.38, having an anode rating of 200 volts. 
The heater current is 1 amp. The detector stage has a valve type V.R.37 having similar anode 
voltage and filament current ratings but with an increased impedance (11,100 ohms) and mutual 
conductance factor. The output stage is a directly-heated A.C. valve of the type V.R.40 having 
the following characteristics :—anode watts, 25; anode volts, 400: filament current, 2 amps ; 
impedance, 1,265 ohms and mutual conductance 7.5. The rectifier is a diode of the type V.U.39. 


PRECAUTIONS AND MAINTENANCE 


31. On no account should any attempt be made either to take down or to repair crystal 
mountings. In the event of a crystal failing to function and, in consequence, being suspected of 
fracture or of faulty internal contact, the usual tests should be applied. The crystal holder should 
be inserted in positions other than that originally allocated to it. Failure of this apparatus is of 
rare occurrence having regard to the fragility of the element. The current involved in this crystal 
monitor is relatively small and very little difficulty should be experienced with failure of com- 
ponents. 
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32. The necessity for adjustment of the rheostat inside the rectifier, to be made before the 
perforated metal guard is replaced, imposes the need for great caution during the operation. The 
mains should be switched OFF before the guard is replaced after the rheostat has been satis- 
factorily set to provide for delivery of the 55 mA necessary. 


OPERATION 

33. The crystal monitor should be placed in a position convenient to the transmitter. Before 
making any adjustments care should be taken to ensure that the mains switch S, on the rectifier 
panel is in the OFF position. Then remove the perforated metal cover (7, fig. 1) which is secured 
by four screws. The three valves of the monitor portion should be placed in their holders. The 
respective positions of the monitor valves are indicated on the rear edge of the tray (6, fig. 4). 
See that the pilot lamp, fuses and valves are inserted in the rectifier. 

34. Reference should be made to fig. 1 for the annotations in this and succeeding paragraphs. 
Approximately two feet of 12 gauge (S.W.G.) copper wire will be suitable as an aerial for the moni- 
tor. This is inserted through a hole on the anti-vibration spacer (4) and firmly secured by the 
aerial terminal Ae. Place the appropriate crystal in-position on the panel at the rear of the moni- 
tor tray. Adjust the control knob (1) to the number corresponding to the relevant crystal position. 
It should be noted that a seventh OFF position is provided. By leaving the mains switch ON 
and placing the selector switch to OFF the monitor can be left in what is virtually an inactive 
state ready for instant use. Place the plug of the tuning inductance in the socket engraved 20 
when using frequencies from 7-0 Mc/s. to 4:0 Mc/s. The socket marked 36 must be used for the 
band from 4-5 Mc/s. to 3-0 Mc/s. 

35. Connect the six-pole plug from the rectifier unit to the socket centred at the rear of the 
monitor tray. The six-pole plug at the rear of the rectifier tray can be disregarded, having no 
application in this installation. Connect the loud-speaker plug to the two-pole plug at the side 
of the monitor. At the bottom of the rack there are four terminals and the upper two of these are 
the mains extensions to be connected to the two-pole plug at the rear of the rectifier. The A.C. 
mains are joined to the lower two terminals. 

36. Switch on the mains by means of S,. Adjust the rheostat mounted on a platform on the 
left-hand side of the rectifier tray. As mentioned in para. 32, particular care should be exercised 
in performing the operation, due to the fact that the perforated metal cover cannot be placed in 
position. The resistance should be set to give an anode current reading of 55 mA. Switch off the 
mains and replace the perforated metal cover. Always check the operation of the mains switch 
ON or OFF against the pilot lamp (6). 


Calibration 

37. Having warmed up the transmitter for a sufficiently long period, normally from 10 to Is 
minutes, to attain frequency stability, calibration may be commenced. The master-oscillator of 
the transmitter should be adjusted until an audible note is produced in the loud speaker of the 
crystal monitor. 

38. Six variable condensers, each associated with a particular crystal position, are used to 
tune the receiver circuit of this monitor. The control (1) of the crystal selector switch 5S, also 
controls the condenser selector switch S, situated inside the monitor. The six condensers are ad- 
justable by means of a screwdriver inserted through the ports grouped around the switch control. 
These ports are numbered from 1 to 6 (number 3 is annotated in fig. 1) and are covered by dust 
seals. The capacitance of the selected condenser should be varied until the audible note reaches 
amaximum. During this operation the control of the potentiometer R, must be adjusted to suit 
the position of the monitor in regard to the transmitter. No definite rule can be laid down having 
regard to the varied accommodation of operating stations. 

39. Adjust the various controls of the transmitter to arrive at the frequency settings corres- 
ponding to the selected crystal. These will be indicated by the “ dead space ” of the beat note 
produced in the loud-speaker. Record the transmitter settings in tabular form. Repeat the 
operations detailed in these paragraphs for each of the crystal positions of the monitor. Having 


completed these calibration adjustments the operator will have available two records of compara- 
tive settings for each frequency: firstly, the settings of the transmitter controls and secondly, 
the corresponding positioning of the switch control (1) on the monitor panel. 


Frequency monitoring 


40, The transmitter frequency may be monitored in the following manner :—Switch on the 
crystal monitor at S,, set the selector switch control (1) to the position corresponding to the 
frequency and, if necessary, adjust the transmitter controls to the “‘ dead space ’’ of the beat note 
produced in the loud speaker. 


Frequency changing 


41. With practice a change of frequency can be effected in less than sixty seconds, even in 
the extreme cases in which the number of adjustments involved is a maximum. The sequence is 
as follows :—Switch on the crystal monitor at Ss, set the selector switch control (1) to the desired 
frequency position, set the transmitter controls in accordance with the calibration table and ad- 
just for the “‘ dead space ”’ of the beat note. 


To set up the transmitter type T.70 


42. Table 1 shows typical sets of adjustments of the controls of transmitter.T.70 for four 
frequencies between 4:3 Mc/s. and 6-0 Mc/s. A similar table should be prepared for each trans- 
mitter for the particular frequencies on which it is to be worked and the table should be pro- 
minently displayed near the transmitter. 


43. The modulator grid bias control of transmitter T.70 should be set to the maximum. 
The unmodulated carrier emitted, as read from aerial current indicated by the thermo-ammeter 
on T.70, should be not less than 2 amperes for each frequency adjustment. The normal master- 
oscillator tuning of T.70 may possibly be too broad to set the transmitter for ‘‘ dead space ’’ of 
the beat note. If this is found to be the case a final frequency adjustment of about 2 kce/s. may 
sometimes be achieved by a slight alteration of the arnplifier grid coupling. 


To set up the transmitter type T.1087 


44, The adjustments specified for the operation of any transmitter are designed to secure 
the highest efficiency of power output as indicated by ratio of aerial to anode current. Such 
adjustments normally occupy much longer than the time available under conditions demanding 
rapid changes of frequency. It will be found that, with a small sacrifice of output, the essential 
changes associated with T.1087 can be reduced to a maximum of five and, with practice, it is 
possible to change to any frequency, for which the adjustments are known, in about 15 seconds. 


45. Table 2 shows a typical set of adjustments for five frequencies between 4:3 Mc/s. and 
6-0 Mc/s. A similar table should be prepared for each transmitter and should be prominently 
displayed near the instrument. 


46, With transmitter T.1087 the occasions upon which it is necessary to switch off the H.T. 
in order to make adjustments inside the transmitter are limited. The amplifier bias tap, stud 4, 
is such that the frequency may be safely changed without altering either the bias tap, or the H.T. 
tap which may be left on stud 2 whilst tuning. The aerial current should not be less than 1.9 
amperes. 
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TABLE 1 
TYPICAL SETS OF ADJUSTMENTS—TRANSMITTER T.70 





Master- Grid Coupling Amplifier Aerial Neutral- Aerial Tuning Series 





Frequency | Oscillator Coil Tuning | Coupling ising Coil Aerial 
Condenser Condenser | Condenser | Condenser | Condenser 
ke/s, Degrees Tap | Degrees| Degrees Degrees Degrees | Turns | Degrees] Degrees 
4,300 180 3 27 163 90 47 8 0) 250 
5,000 107 3 25 92 90 40) o 0 150 
9,000 69 3 37 60 90 44 3 50) 150 
5,750 53 2 17 46 : 90 44 J 86 | 150 
TABLE 2 
TYPICAL SETS OF ADJUSTMENTS—TRANSMITTER T.1087 
Master- | 
Oscillator . Amplifier Anode Coil and Tuning T oe , Aerial 
Frequency| Condenser | Bias aaa Tuning 
Stud Condenser 
| Closed : 
| .| Anode ._..:¢ | Condenser | Condenser 3 | 
ke/s. Turns | Degrees Taps Toe Fixed Variable Input | Output Degrees 
4,338 4 65 CF L C 5-46 I DD EE 180 
4,500 4 33 CF L C 6-75 A GG EE 180 
5,000 3 61 CF L B 7-62 4 GG EE 180 
5,900 3 30 CF L B 3-90 + GG EE 180 
6,000 2 63 CF L A 8-05 - GG EE 180 





A.P. 1186, VOL. I, SECT. 5, CHAP. 12 


APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. When ordering spares for this monitor, the 
appropriate section of AIR PUBLICATION 1086 must be used. 





Ref. No. Nomenclature, | Quantity. We o. Remarks. 
10D/10941 | Monitor, crystal, type 1. 
Consisting of :— 
Connector :— 
1OH/110i1 Type 11 1 
10H/11012 type ld2 «=. 1 
10A/1L0980 Loud-speaker, WEEE D 1 
10D/10933 Panel, type 18 1 For detail see below. 
10A/10942 Rack, type 2 . ] 
10D/10933 | Panel, type 18 ; 
Principal components :— 

Choke, L/F :— 
10C/9606 Type R I Lin 
10C/9607 Type 5 l Los 
10D/10939 Coil, aerial .. 1 L, 

Condenser .:— 
10C/8275 Type 164 1 C, 2 pF. 
10C/9185 Type 286 1 Ce 0-01 uv 
10C/9608 Type 320 1 Ce ok iz 
10C/10394 Type 404 ] CG 10 pk. 
10C/10395 Type 405 1 Ca 30 ie. 
10C/10553 Type 422 1 C6 100 wuk. 
10C/10975 Type 430 I C. 25 up. 
10C/10937 Type 431 1 C, L uF. 
10C/10938 Type 432 6 C, 100 yuk, variable. 
10C/10545 Condenser, unit, type 4 1 | Fitted with Cy, C,, and C,,. 
10A/10940 Contact-plate, switch 2 Saye 
10D/10947 Cover 1 
10H/10269 Fuse, type 13 2 F 2 amps. 

Holder :— 
10H/9614 Fuse, D.P., type A 1 
10H/8597 Valve,typeL .. l 
10H/9615 Valve, typeS .. 3 
10H/1739 Jack, telephone, type A I J, 
10D/9595 Lamp-fitting, signal ; 1 
10A/1504 Milliameter, 0-100, type A 1 mA 

Plug’ :— 
10H/7433 Type 52 .. 1 Py 
10H/9112 Type 82 .. 1 
10H/9617 Type 87 .. 1 Pe 
10H/9618 Type 88 . 1 P, 
10F/9619 Relay, th ermostatic, type B ] RL. 

Resistance :— 
10C/7957 Type 104 2 R,, R; 10,000 ohms. 
10C/7973 Type 105 l R; 40,000 ohms. 
10C/8016 Type 108 ] R, 0-5 megohm. 
10C/8021 Type 113 1 R, 20,000 ohms. 
10C/8117 Type 123 a R, 1 megohm. 
10C/9621 Type 268 1 Ris 30,000 ohms. 
10C/9623 Type 270 I Rig 500 ohms. 
10C/10550 Type 393 2 Rg, Rg 50 ohms. 
10C/10974 Type 396 1 Rip 1,500 ohms. 
10C/10936 Type 397 1 co 0-5 megohm, variable. 
10C/10982 Type 398 ] Ri 20 ohms. 
10C/10547 Resistance-unit, type l l Fitted with R,, and R,.. 





Ref. No. 


10H /7437 
10H/7439 


10F/9624 
10F/10338 


10A/10934 
10A/10935 
10A/9626 


10X/As 
required 
9A/361 


10E/9598 
10E/9599 
10E/9601 
10E/9600 
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APPENDIX—<contd. 


| 
Ref. in 








Nomenclature. Quantity. Fig. 2. Remarks, 
Panel, type 18 :—continued, | 
Principal components :—conlinued, 
socket :— 
rype 18... be se or 2 P, 
Type 20 .. es si itis I Py | 
Switch :— | 
Type 116 ri i ss I S4 
Type 152 a si ee l D3 
Transformer :— 
Type 20 .. oe si si8 I Ty 
Type 21 .. = L Ts 
Type 43 .. is “i os I I 
Accessories :— 
Crystal unit .. 
Lamp, flament,3:5volts .. -_ 1 
Valve :— 
V.R.37 l Ve Detector. 
V.R.38 1 V1 Oscillator. 
V.R.40 1 V; Amplifier. 
V.U.39 1 Vv, Rectifier. 
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WAVEMETER W.1117 
(Stores Ref. 10D/10220) 
INTRODUCTION 


t. The wavemeter W.1117 is designed primarily for the purpose of tuning master-oscillator 
controiled aircraft transmitters on the ground, and may also be used on board aircraft carriers 
and in W/T vehicles. [t will eventually replace wavemeter W.1081. The instrument covers 
the whole frequency range from 125 kc/s to 20 Mc/s. On frequencies below 6 Mc/s, it is capable 
of indicating a difference of + 2 kes. On higher frequencies, the discrimination is not quite 
equal to this, but is of the highest order attainabie in a portable instrument of this kind. 


2. The overall dimensions of the instrument are approximately 16in. by Hin. by 8} in. 
and its weight, complete with valves and batteries, is approximately 332 1b. A transit case is 
provided with each instrument. Its dimensions are 2641n. by 152 in. by 102in., and its weight 
27 ib. The lid of the transit case may be used to mount the wavemeter on a camera tripod. 


3. fhe wavemeter consists essentially of seven calibrated oscillatory circuits, any one of 
which may be selected by means of the range switch. 


4. [he frequency cover of the respective ranges is :— 
Range 1 200 to 125 ke/s 


Range 2 900 to 250 ke,/s 
Range 3 1,000 to 500 ke/s 
Range 4 2tol Me/s 
Range 5 Sto 2 = Me/s 
Range 6 1} to 4.5 Me/s 
Ranee 7 2) to 8 Me/s 


5. On the ranges 1 to 4 the calibration is recorded with reference to the setting of a con- 
tinuously variable condenser which is associated with a different fixed inductance for each range, 
whilst on ranges 5 to 7 the setting of a continuously variable inductance, associated with a 
different capacitance for each ranpe, is used. 


6. Resonance is indicated by an uncalibrated valve voltmeter consisting of a triode rectifier 
valve In association with a moving-cojl micro-ammeter. In order that the constants of the 
selected tuned circuit shall not be affected by the degree and method of coupling to the trans- 
mutter, an isolator valve 1s interposed between the “ pick-up” or input circuit and the calibrated 
circuit of the wavemeter. | 


GENERAL DESCRIPTION 


7. The circuit diagram of the wavemeter is given in fig, 1. The pick-up or input circuit 
comprises 4 smali open aerial, which is connected to the terminal marked AE and a resistance 
kk, which renders the aerial aperiodic and is completed through the grid-bias potentiometer R,. 
The metal chassis of the wavemeter acts as a counterpoise to the aerial, but an earth terminal 
as also provided in order that a direct ground connection may be made. 


8. Ihe resistance R, couples the aerial to the control grid of the isolator valve V, and also 
acts as a grid leak resistance. The control grid-bias is determined by the setting of the petentio- 
meter K,, which 1s connected across the grid-bias battery when the instrument is switched on. 
The gain of the isolator valve varies with the control grid-bias, beimg a maximum with zero 
bias and decreasing as the negative bias is increased. The sensitivity of the wavemeter varies 
in the same manmer. 
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9. The isolator valve V, is a tetrode; its screening grid is maintained at a suitable mean 
potential (60 volts positive to filament) by a tapping on the common H.T. battery. Its escil- 
latory potential is maintained at approximately zero value by the condenser C,,. 


10. The isolator valve anode is maintained at 120 volts positive to the filament. [t is 
connected through the appropriate calibrated oscillatary circuit, as selected by the range switch, 
to the H.T.+ terminal of the battery. 


Li, On the two lowest frequency rangcs, 1 and 2, the calibrated circuit consists of an iron- 
dust core inductance {L, and L, respectively). in conjunction with the variable condenser C,,. 
In order that the moving vanes of this condenser may b: maintained at earth potential a blocking 
condenser C,, 15 fitted in series. A trimming condenser C,, is included in the circuit for cattbra- 
tion purposes only. This condenser is, in effect, in parallel with the tuning condenscr Cy,. 
Trimming condensers (C, and C, respectively) are also shunted across the inductances L, and 
,, for calibration purposes only. The calibrated circuits of ranges 3 and 4 are similar to those 
of ranges 1 and 2, except that air core inductances (L, and I.) are employed, which are shunted 
by trimming condensers C, and ©, respectively, used for calibration purposes onlv. 


12. On the higher frequency ranges, 5, G and 7, the calibrated circuit consists of a selected 
pre-set capacitance, in parallel with the continuously variable inductance [L.,. On range 35, 
the selected capacitance consists of a fixed condenser C, and a pre-set condenser C; in parallel. 
Range 6 is similar to range 5, the capacitance being constituted by condensers C, and t,. On 
range #7 the capacitance consists of a pre-set condenser (, only. 


13. The range switch is arranged in three banks. Referring to fig. 1, that on the Icft 
changes over the main tuning device, ¢.¢., from the main variable condenser to the variable 
inductance or vice versa. The middle bank changes the fixed inductances in parallel with the 
variable condenser on ranges | to 4, or the pre-set capacitance in parallel with the variable 
inductance on ranges 5 to 7. The right-hand bank is provided to short-circuit certain of the 
inductances operative on lower ranges than that in use, to remove any possibility of error due 
to subsidiary resonances in tuned circuits which are normally out of action. Thus, on range 2, 
inductance L, is short-cirenited. On range 3 inductances L, and L, are short-cireuited. On 
range 4, inductances L, and L, are short-circuited. On range 5, inductances L, and L, are 
short-circuited, and on range 6, inductance L, is short-circuited. 


14. The anode ot the isolator valve is coupled to the grid of the voltmeter valve V, by 
the condenser €,,. The grid-hias voltage of V, is derived directly from a dry battery (44 volts) 
wa the resistance R,. The grid-bias battery is shunted, for R/F currents, by the condenser C,,. 


15. A microammeter is tncluded in the anode circuit of this valve to act 45 a resonance 
indicator. The condenser C,,, which is directly connected between the anode and the chassis, 
acts as a radio-frequency by-pass. The anode voltage of the voltmeter valve is derived from 
the 60-volt tapping on the H.T. battery. 


i6. A pre-set condenser C,, is connected between the grid of the voltmeter valve and the 
chassis for calibration purposes only. 


17. The ON-OFF switch performs three functions, firstly, it connects hlament negative 
line to LT—-(chassis), secondly it completes the circuit fram grid-bias battery to the potentiometer 
R,, and thirdly, it connects HT— to LT—. 


18. Two LT+terminais are provided. The first is connected directly to the filament 
positive linc, and is used when the L.T. supply is derived from a 2-volt lead-acid accumulator. 
The other is connected to the filament positive line through a resistance K,, and 1s used only 
when the L.T, supply is derived from a 2.4-volt alkaline accumulator, 


19, A reservoir and by-pass condenser C,, is connected across the 120-volt H.T. battery 
terminals. 
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CONSTRUCTIONAL DETAILS 


20, big. 2 shows the general appearance of the wavemeter. The micro-ammeter (1} 1s 
removable. It is normally held in position by the turn-button (2) and is fitted with plugs 
which enter sockets carried on a small platform (see fig. 4). Since the wavemeter may on 
occasion be used in such a location that the micro-ammeter cannot conveniently be observed if 
mounted in the normal position, a pair of leads, type 10 (miero-arnmecter extension, Stores 
Ref. 10H /8414), ts provided, so that the meter may be removed ta a mare convenient posttion 
and re-connected to the appropriate sackets. 


2l. To the cight of the micro-ammeter is the tuning condenser scale (3) and control knob (4). 
The semi-circular scale is engraved in arbitrary units from 0 to 100. A cambined slow-motion 
drive and vernier adjustment (5} 1s provided. To obtain a free dial, the vernter control knob 
is pulled forwards; this releases the gearing between the slow-motion spindle and the main 
condenser spindle, so that the latter may be turned by means of the control knob (4). If, 
when the condenser is in the free dial condition, the catch (6) is pushed upwards towards the 
vernier control knob, the latter moves backwards under the control of a spring and the slow- 
motion drive is again engaged. The vermer control knob is engraved with a scale showing 
tenths of a scale unit. An index linc 1s engraved on the catch (6). I+ will be noticed that the 
slow-motion spindlc, when viewed from above, is not perpendicular to the instrument panel, 
being shghtly canted from this position. 


22. Relow the condenser dial is a spring-hinged door (7) fitted with a ruby vlass, through 
which the pilot lamp is visible when the instrument is switched on. The ON-OFF switch {8} 
is scen belaw the micro-ammeter. 


23. The variable inductance control is maunted on the left of the inicrao-ammeter. The 
fixed scale (9) is engraved in degrees from 0 to 360. [n line with the 0° position is a small 
window, through which the lettering on a movable scale is seen. This movable scale is lettered 
A to P (omitting | [} each letter corresponding to one turn on the variable inductance, so that in 
conjunction with the circular scalc, the setting of the inductance can be recorded. In fig. 2 
the reading 1s 4.255. The extension handle (11) is provided for adjustmg the inductance, in 
order to avoid errors due to the proximity of the operator. 


24. The sensitivity control (12) 1s engraved with an arrow to indicate the direction of 
increasing sensitivity, and controls the grid-bias on the isolator valve as already stated. Adjacent 
ta it is the range switch (13), which has a position for each range, but no “ of" position. The 
aerial and earth terminals are clearly scen, the former near the top centre, and the latter at the 
right lower corner of the pancl. 


2>. big. 3is a bench wirng diagram, and fig. 4is a view of the interior. In the latter the 
mucro-ammeter mounting {1}, variable inductance {2}, and variable coridenser (3) are easily 
recognized, The range switch (4) consists of three banks on the usual service mounting, 2.e., 
actuated by a flat bar passing through the centre of each bank. 


26. Tlie right-hand valve-hoider (5) carries the isolator valve, the anode connector (6} 
completing the circuit to the top cap of the valve. The condenser (7) 1s the anode-to-grid 
coupling, and (8) is the grid leak for the voltmeter valve. The latter is fitted in the valve- 
holder (9). The resistance (10) is connected between the grid of the isolator valve and the 
variable tapping on the sensitivity contro] and corresponds to R, of fig. 1. 


27. The fixed-valuc tuning inductances (L,, T,, Ls, L, of fig. 1) are mounted on a base 
plate of composite insulating material, and arc denoted he {11}, (12), (£3) and {14} in fg. 4. 
The adjusting knobs of the nine trimming condensers are annotated ‘ follows :--Condenser 
Cig, Which 1s in parallel with the main tuning condenser, and is therefore in circuit on ranges 
1 to 4, (15); condenser C,, in parallel with inductance L,, (16); condenser C,, in parallel with 
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inductance L, (17); condenser C,, in parallel with inductance Ly, (18); condenser C,, in 
parallel with inductance L,, (19); condenser C,;, which is used to compensate for a change of 
voltmeter valve, (20); condenser C,, which is operative only on range 5, (21): condenser C,, 
operative on range 6, (22); and condenser ©,, operative on range 7, (23). It must be clearly 
understood that all the above mentioned trimming condensers are fitted for calibration purposes 
only, and must on no account be interfered with by Service personnel. After calibration the 
moving tnembers are locked in the carrect position by small screws, clearly visible on items 
(22) and (23). 


28, Underneath the trimming condenser (20) four 0.01F condensers aremonnted. These 
are (24), which js connected between the H.T. — and 120-+ battery leads: (25}, which is con- 
nected between the 60+ battery lead and the chassis and is the screen decoupling condenser } 
(26), which is connected between the anode of the voltmeter valve and the chassis, and (27) 
which is connected across the grid-bias battery leads. 


29. The fixed 16uuF and 1,050 uxF condensers (Cy and C,) are mounted on a small insu- 
lating platform underneath items (21), (22) and (23), the fixed 0.01 uF condenser C,, bemg 
mounted on the base of the instrument aciacent thereto. The fixed 0.05 nF condenser Cys 15 
mounted underneath the variable condenser {3}. None of these components is visible im the 
photugraph. 


30. Lhe instrument case is designed to house the wavemeter and its assoctated batteries 
in separate compartments. Flexible leads terminating in battery plugs are taken through 
holes in the rear of the battery compartment tu the appropriate components of the wavemeter. 
In order to remove the batterics, the retaining arm is released by a catch on the right-hand 
side of the compartment. 


31. Access to the battcries is obtained through the rear wall of the case, which is hinged 
along the bottom and held in the closed position by means of two spring catches. The calibration 
book (14, fig. 2) is normally held by means of spring clips on the outside of the rear wall. Hach 
waverncter las its own calibration bock, which 1s engraved with the serial number of the wave- 
macter to which it applies. Access to the valves is obtained through a trap door in the tap of 
the case. 


32. Tlie transit case contains nine compartments, the eight small compartments housing 
the extension handle, the valves and the special plug and socket connection tised when the 
micro-ammeter is removed from the wavemeter. The lid is detachable by sliding to the left 
to disengage the two parts of the hinges, and may be used as a support for mounting the wave- 
meter on a tripod. 


33. A standard 5.4 camera tripod is used. The screw on the tripod engages a boss m the 
lid of the transit case. The wavemeter is placed in the lid and held in position by means of 
two elastic cords, which are threaded through the carrying strap and then secured in the special 
biocks provided m the lid. 


VALVES AND BATTERIES 


34. The tsalator valveisa valve V.W, 48 (Stores Ref. 10E/10585), anc the voltmeter valve, 
a valve VW. 36(Stores Ref. 10/9851). Each instrument is supplied with a set of three valves 
of each type, 2¢., six valves im all. The three valves of each type are carcfully matched, and 
are Marked with the serial number of the wavemeter with which they are issued for use. The 
cartons in winch the valves are supplied are similarly marked. The calibration of the wave- 
meter is not aHected by the exchange of a valve for another of the same type issued for use 
with the same Wavemeter, but no other valves arc to be used. 


35. In case of valve failure, the following procedure should be adopted. When one isolator 
valve and/or one voltmeter valve becomes unserviceable, no immediate action 1s required, but 
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immediately any two valves of the same type fail, a replacement wavemeter should be requisi- 
tioned. On receipt of the replacement wavemeter and its accessories, the original equipment 
should be returned. This equipment comprises :— 


fi} the waveracter and its transit case 
(i) the ealibration book 


iii} the thires valves, V.W. 48, and three valves VW. 36, those valves which 
are serviceable being clearly labcHed. 


With the exception of the transit case none of the above items may be exchanged separately. 


36, The L.T. supply is obtained from a 2-volt 7 Ah. accumulator (Stores Ref. 54/1514) 
and the H.T. supply from a 120-volt dry battery (Stores Ref. 34/1333 or SA/1615). Grid-bias 
supply is obtained from a 4-5-volt dry battery (Stores Ref. 5A/1883). Access tu the batteries 
is abtained by opening the hinged door at the back of the wavemeter. 


OPERATION 


General 
37. Before commencing any operation, sec that the batterics are in postition, and that they 


are connected correctly. Test all batteries by means of a voitmeter. I[t ts most important to 
ensure that the grid-hias battery is in xeod condition, and that its connections are properly 
made, otherwise the micru-ammeter may be damaged. Insert a valve, VW 48, m the Ielt-hanel 
holder and a valve, VW 36, in the right-hand one, and set the range switch to the appropriate 
range. Switch the wavemeter om; the micro-ammeter should then show a very stall standing 
anode current, not exceeding 4 micro-amperes. If this reading is correct, switch off the 
wavemeter until tt is actuaily required. 


To set a transmitter to a definite frequency 


38. By reference to the calibration chart for the particular frequency range, ane being 
careful te apply the correction from the curve, set the appropriate tuning control to the desired 
frequency. The wavemeter is then placed near the transmitter and a length of insulated wire 
connected to the aerial terminal. The length of aerial required to give a suitable deflection 
on the micro-amrmeter must be found by trial. For an aircraft transmitter 1.1083, about 
S feet of uniflex 4 cahle is suggested. This may be suspended from the aeroplane fuselage in 
such a manner as to hang clear of it, except at the point of attachment. If the wavemeter is 
stood on the ground, it will not be necessary to make an earth connection. If, however, the 
wavemetcr is used on a tripod mounting, a length of similar wire may be attached to the carth 
terminal and allowed to lie along the ground to form a“ capacitance earth.” 

39. Set the sensitivity control to “ mimimum”’ and switch on the L.-T. Adjust the trans- 
mmitter while watclung the micro-ammeter foc maximum deflection. If, as resanance is 
approached, the micro-ammeter deflection exceeds 450 muicro-amperes, signal ta the person 
tuning the transmitter to switch it off. The wavemeter pick-up should then be reduced, «. &, 
by shortening the aerial. The ideal conditions for tuning are obtained when the pick-up is 
just sufficient to give a deflection of 400 to 450 micro-amperes at resonance, with the sensitivity 
control at the middle of its travel. : 


40, When the sensitivity has becn correctly adjusted, the transmitter should be adjusted 
until the maximum deflection is obtained ; it is then operating at the desired freguency. 


d4{. [he exact resonance point may appear to be rather flat, owing to the very fine adjust- 
ment of which certain modern transmitters are capable. If this is so, the following procedure — 
should be adopted. Suppose the optimum reading of the micro-ammeter is 456 micro-amperes 
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and this reading appears “ flat over some few degrees of transmitter adjustment :—de-iune 
the transmitter, in the direction of a decreasing scale reading, until the micro-ammeter reads 
about 450 micro-amperes > nate the transmitter setting, 2.g., N 150. Then readjust the trans- 
Initter tuning through the resonance setting, until the micro-ammeter again reads 450 micro- 
amperes ; again note the transmitter setting, e.g., N 162. The correct transmitter setting 1s 
midway between the two. 7.2, 8 156. When this method is adopted, the amount of transmitter 
de-tuning, on either side of resonance, must be such that the micro-ammeter reads within 10 
micro-amperes of its optimum reading. 


To measure fhe frequency of 2 transmitter 


42. Set the transmitter tn aperation, place the wavemeter near the transmitter, and adjust 
the pick-up and sensitivity as explained in para. 39. Adjust the wavemeter tuning until an 
optimum micro-animeter reading is obtained. Observe the wayemeter adjustment and 
determine the transmitter frequency by reference to the calibration book. 


PRECAUTIONS AND MAINTENANCE 


44. As this wavemeter is an instrument of high precision, its calibration is a long and 
expensive operation. Every care must therefore be taken to protect it from rough handling, 
since mechanical shacks are liable to affect the more delicate components in such a manner as 
to destroy the accuracy of the calibration. The wavemeter must be used only with a pair 
(we, one VW. 36 and one V.W. 48) of the valves supplicd. 


44. In order te ensure as long a life as possible and thus avoid the necessity for premature 
re-calibration, great care must be taken of the valves, both mechanically and electrically, They 
must not be used for any purpose other than that for which they are supplied. 


45, Onno account must the current throught tle micro-ammeter be allowed to exceed 300 
micra-atipercs, otherwise the pointer may be bent or broken, anc the springs and pivots of the 
moving tlement may be darmayed. 


46. With no R/F input te the isolator valyc, the normal current through the micro-ammeter 
is about 4 micro-amperes. An excessive current in this condition is an indication that the grid 
of the voltmeter valve (VW. 36) is insufficiently biassed. When this fault is present switch off 
the wavemeter, test the voltage of the grid-bias battery, and ensure that the plugs are making 
soot commections in the sockets. Tf the voltage and connections are currect, the fault may he 
in the voltmeter valve itself, and one or more spare valves should be tried. 


47. Hi the fault still persists, the probable cause of the failure is an external or internal 
leakape path across the grid condenser (C,. of fiz. 1). This may be tested by removing the plug 
from the 1204. socket on the H.T. battery, and switching on the wavemeter. If the fault lies 
in the grid condenser, the micro-ammeter should new show the normal reading, 2.¢., about 4 
misro-amperes, The grid condenser should be examined, and any dust or dirt carefully wiped 
awa, before replacing the H.T. 120- plug and again switching on. 


48. After each occasion of use, unless it is known definitely that the wavemeter will be in 
use within a few days, the H.T. battery stiould be removed and placed with its sockets upwards. 
This procedure prevents the possible displacement of the electrolyte m the cells, which might 
otherwise give rise to erratic behaviour. The L.T. battery must be re-charged periodically. 
The voltages of all three batteries should be checked periodically, as well as immediately before 
LSE, 
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APPENDIA 


NOMENCLATURE OF PARTS 


The following Hst of parts is issued for information, When ordering spares for 
this wavemeter, the appropriate section of ALR PTIBLICATION 1086 must be used, 





Ref, Nau, 


LOD 10220 
10D; 16222 


10 /10223 
10D/ 10224 


£0C/7901 
1007906 
10C /10229 
10¢5/10230 
LC / 10221 
10C 10226 
10 10327 
10C,/10228 
10A 10231 
10H 8597 


10D / 102345 
10D /10234 
i OL! i 0255 
10D 1Q232 
10D 10236 
5A/1610 


INA /8512 
10A/8513 


10H 9690 
10H 9691 

1GH/10166 
10H 10225 
1041/10237 


1007605 
10C,/8017 
10C/8117 
10C,/10589 


101°/10239 
10F/10238 
5A/1514 
54/1961 
54/1383 


54/1333 
5A/1615 





Nomenclature Onantity Kemarls 
Wavetmicter W.1117 i Without valves 
Principal components :—- 
Book, calibration ] 
Cage 
Battery 1 
Wavemeter i With leather strap 
Condenser :— 
Type 120 i O.OOL ul? 
Type 125 3 0.01 pt 
Type 412 I lo pour 
‘Type 413 7 3 ta 17 wuF pre-set 
Type 414 I 0.05 uF 
Type 415 ] 0.0003 ul? vanable 
‘Type 416 2 3.5 ta 95 uk pre-set 
Type 417 1 160) paeP 
Dial, slow motion, type 2 i 
Holder, valve, type L 2 4-pin 
Inductance, fixed :— 
ak i Tron care 
T,2 l Item core 
1.3 I Air core 
L4 I Ajr core 
Inductance, variable, L5 I With counting mechanism 
Lamp-holder, mimiature, Edison 1 Ratten type 
aCre Ww 
Micro-ammeter, type B i O to SO wA., fitted with plugs 
Mounting, micro-ammeter 1. With sockets 
Rug :—- 
Type St 1 Hapraved H.T, — 
Type 91 I Engraved .B. + 
Type 102 1 Engraved —4} 
Type 111 I Engraved H.T. 60V 
Type 112 i Engraved H.T. 120¥ 
Resistance — 
Type 73 l 50,000 ohins, variable 
Type r09 1 2 megohms, 4 watt 
Type 123 ] megohm, 4 watt 
Kesistance-unit, type 2 
Switch :— 
Type 155 1 S.P., d-way, cam type 
Type 156 I 7-position, 3-tier, rolary range 
ACCeSSOTIEs — 
Accumulator :— 
Lead, acid, or l 2 wolt, 7 Ah., LY. 
Alkaline 1 2.4 volt, 2 Ah, @..T, 
Rattery, dry :— | 
4.5 volt i GB. 
120 volt :— 
Type A er } H.T. [iome 
Type B 1 H.f. Overseas 


SECTION 5, CHAPTER 13 





Rel. No, Nomenclature: Cmantity Remarks 
Jota VU220 Waremeter W.ID)7 (ocsfiiird 
Ateessares {centenited} 
10D LAsl Case, transit ] lor wavemoter, 6 valvrs, extension 


lead and extenosiin handle 


144/690 Case, triparl l | Camera, ground. 3.4 equipment, 

144 (694 Tripod 1 For use when required 

LOA/11336 Handie, extension 1 

SASUG! Lamp, lament, 3.5 volt 1 Pilot larop 

MEI S84) 4 Laad, micti-amineter extension 1 Complete with plug and socket 
Valve :— 

LT: OS f Type VOW 36 3 Cine in wavemeter, (wo spares 

1OF WOSRS Type V.W 4S a (ine 10 wavemcter, fw spares 
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CRYSTAL MONITOR, TYPE 2 


(Stores Ref. 101/11390) 


INTRODUCTION 


1. The Crystal Monitor, type 2, is designed for use in acrop’anes to facilitate the initial adjust- 
ment and subsequent monitoring of C.W. transmitters and receivers. Tle wmstrument cnables a 
rapid and accurate shift of operational frequency to be made. It also provides a convenient method 
of checking the frecjuency stability of mstallations and of making the necessary adjustments for 
the correction of any frequency drift which may occur during ilight. 


2. ‘The instrument operates on any one of six ‘spot’ frequencies in the range from 7-5 Me/s to 
one Mc/s. Six quartz crystals of the appropriate frequencics are fitted in the instrument and a 
seventh, or “‘extra’’ position is provided on the panel of the instrument. Any one of these crystal 
positions may he selected by means of a rotary switch, 


3. The power suppues for the instrument are normaily derived from the receiver, H.T. and 
L.T. batteries, but with certain installations, for which instructions wiil be promulgated, separate 
batteries may be uscd, Provision is made for cither battery or automatic grid bias to the output 
stage, ‘hrec triodes are used, one as an oscillator and two for audio-fre qnency amplification. 
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lic. l—Crysrat Monrtor, Tyer 2 


4, The dimensions of the monitor are 7 in. . Sin x 5 in. and its weight is approximately 
5 lb. Fig. 1 shows a general view of the instrument. A transit case is provided but the method of 
component suspension adopted renders any special form of mounting unnecessary. 
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GENERAL DESCRIPTION 


5. The circuit of the monitor (see fig. 2) consists of a crystal-controlled oscillator followed by 
two stages of audio-frequency amplification. The oscillations are maintained by the valve V, at a 
frequency determined by a quartz crystal. A small aerial picks up the radiation from the oscillator. 
‘to be monitored and also provides the necessary emission when the monitor is used to set up receivers. 
If the frequency received differs slightly from the frequency of the crystal, heterodyne beats will 
ee which are rectified and amplified by the succeeding stages of the monitor. The circuit 
to be monitored may therefore be brought within approximately 50 c/s of the crystal frequency by 
the zero-beat method. At 4-5 Mc/s this represents an error of only one part in 90,000. 


§. Referring to the theoretical circuit diagram, fig. 2, the oscillator frequency determining 
element is any one of the seven crystals as selected by the switch $,. The crystal is connected betwee 
the grid and the anode of the valve V,, its R/F output being divided between the grid-filament ne 
anode-filament capacitances. The aerial is also coupled to the grid circyit via the condenser C,, 
Thegrid is maintained at a suitable potential by the leak resistance R_,, association with the condenser 
C,. The anode circuit A/F impedance consists of the resistance Ry. The stage is decoupled from the 
succeeding stages by the resistance R, and condenser C,, 


7. The A/F voltages across the resistance R, are impressed upon the grid-filament circuit af 
the amplifying valve V, via the grid condenser C;, the required grid bias being maintained by the 
leak resistance R,. The anode circuit load impedance is constituted by the inter-valve transformer 
T,, the primary winding of which is fed via the decoupling resistance Ry, with which is associated 
the decoupling condenser C49. The condenser C, is a radio-frequency by-pass. The secondary winding 
of the inter-valve transformer is loaded by the resistance Rg, The A/F voltages across this resistande 
are applied between grid and filament of the valve V, via condenser C,, which is a by-pass for tHe 
grid-bias battery or automatic bias resistance {see paragraph 1)). 


8. The anode circuit of the valve V, is fed through the A/F choke L,, the output cirenit propér 
consisting of the D.C. blocking condenser C, and the telephone receivers, which are normally plugged 
into the socket J,. 

9. A reservoir condenser Cy is connected between the H.T. positive and L.T. negative terminals. 
To provide decoupling for the L.T. supply when used in common with that of the receiver installed 
in the aeroplane, R/F chokes L, and L, are inserted in the positive and negative supply leads to the 
filament of the valves V,, V.and V,, The switch S, completes the L.T. circuit to all three valves. 


10. ‘Lwo sources of grid bias are provided, namely battery and automatic. In general, it may 
be stated that automatic bias must be used when the monitor is supplied in parallel with a receiver, 
such as the R.1082, which employs automatic bias, and battery bias when this form is used in the 
receiver, such as the R.1116. 


11. The manner in which the grid-bias supply system is charged is shown in fig. 2. The wiring is 
brought to two assemblies A and B, each of which has three points. A metal disc C may be fitted 
over either A or B, so that the three points of the selected assembly become, electrically, a single 
point. When battery bias is required, the grid-bias battery is connected to the points marked 
G.B.+, G.B.—, and the metal disc is placed on assembly B. This connects the terminals L.T.~—, 
H.T.--. Whe. automatic bias is required, the grid-bias battery is removed and the metal disc! is 
placed on assembly A, The L.T.-- and H.T.— terminals are now connected, not directly, but via 
the resistances R, and R, in series, The values of these resistances are so chosen that when com- 
bined with the receiver bias resistance the IR value does not alter the receiver voltages. The 
combined resistances thus share, proportionately, the currents of the monitor and the receiver 
valves. ‘The grid of the output valve V, is connected, vza the transformer secondary winding, to 
the midpoint between R, and Ry. The resistance R, automatically controls the value of the andde 
current, for should the anode current rise the drop through R, will rise in proportion and the negative 
bias will be increased. 


12. ‘The chokes L, and L, inserted in the filament leads effect the necessary decoupling between 
the monitor and the receiver via the battery leads when common batteries are used. The switch S. 
makes and breaks the positive filament supply to the three valves. 


VONSTRUCTIONAL DETAILS 
13. Several views of the crystal monitor type 2 are shown in figures 1, 3, 4 and 5, and a bench 
wiring diagram fig. 6 illustrates the Jocation of the various components. The annotation of these 
figures corresponds wherever possible to the annotation used for the components on fig. 2, 


j4. The instrument is composed of two main parts, the case and the tray carrying the com- 
ponents. The case is made up of an aluminium frame on a solid base, the remaining sides having. 
paxolin panels inset. The tray is made of aluminium and slides into the case on guides. It is secured 
in position by two quick-release clamps. The metal frame work is finished with black, semi-gloss 
enantel. 
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FIG.2. CRYSTAL MONITOR TYPE 2— THEORETICAL CIRCUIT DIAGRAM 
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15. The components, with the exception of the filament lead chokes and battery plug, are 
monuted upon a paxolin panel which is secured to the base by three anti-vibrational mountings. 
‘The chokes and battery plug are fixed to the base. 


16, A general view of the instrument is given in fig. ] winch illustratcs the front panei features. 
The aerial and carth terminals (1} and (2) are on the Ieft. Next to the aerial terminal are the two 
sockets (3) to accommodate the seventh (or ‘‘extra’’) crystal and the knob S$, indicates, on the 
selector engraving, this pusition, The pilot lamp indicating window (4) is situated above the ON-OFF 
switch S,. In the top nght-hand corncr there is the telephone socket J, and below it the frecyuency 
plate 15) for the recording of crystal frequencies, 


17, The method by which the componerts are suspended in the mstrument readers unnecessary 
any special form of mounting, Four threaded insets (6 B.A.) are provided on each of the top, bottom 
and two ends of the case thus aftordmiy four pcssible bases for mornting the instrument The [our 
insets (6) on Lhe top panel may be seen in tke illustration. 


8. Fig, 3 is a plan view of the mstrument with valves removec and no crystals im position, 
‘The three valve holders (1) aml the pairs of sockets (2) for the crystal ho.ders, together with the 
D.C, blocking concenser C,, are provides on the panel (7}. The brachet (3) kolds the plot iamp 
and the two sockets (4) are assncinted with the seventh or “extia” ervstal Teads (5) from 
these sockets to the crystal selector sw.teh S, can be secn 





Tuc. 3—Ps4ax Vitw or Mosttoz 


19. A feature'nf fig. 3 is the prid-bias arrangement, the construction being ciearly Liought aut. 
The disc “C" 1s m position mn the “A” or “automatic” position This arrangement is explained on 
the rvorine warning plate (6) situated above the yrid-has battery cuntainer. Thi» plate is secure: by 
two screws and inust be removed to insert the battery for which it serves as a retaminy pirate. The 
negative terminal strip of the batterv passes through a slot m the end of the case to make connexiun 
with the head of a brass screw outside. ‘The positive terminal strip is bent over, when inserting 
the pattery im position, to make contact with the brass screw head inside the forwarl end ot the case. 
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20. An underside view of the monitor tray, fig. 4, shows the location of various condensers 
and resistances, On the left-hand side of the opening cut out from the tray there is the 0-014) condenser 
C, associated with the input to the grid-filament circuit of the first L/I’ amplier valve V,. A grid 
leak resistance K, of 0-5 megohm for this stage is mounted on a small paxolin panel opposite C,. 
R, is centrally placed amongst the bank of five resistances forming the lower portion of the panel. 
Immediately below R, there are the 1,000 ohms series resistances R, and RK, which form part of the 
special grid-bias assembly dealt with in the previous paragraph. Reading from the top oi the opening, 
the 10uul condenser C, is mounted above the 20,000 ohms grid leak R, with which it Is coupled 
to constitute the grid-filament input circuit to the heterodyne detector valve V,. Immediately 
helow R,, which is the £0,000 ohms anode resistance for V,, can be seen the R/I* by-pass condenser 
C, having a value of 100uuF. The 50,000 ohms resistances R, and the 10,000 ohm resistance Rs, 
decouple the anodes of the valves V, and V, respectively. 





Fig, 4—UNDERSIDK OF TRAY 


21, Referring to fig. 5, which is a rear view of the monitor with the case removed, one of the 
anti-vibrational mountings (1) is shown in the bottom right-hand corner. It consists of an upper 
member, or plunger, attached to the main paxolin panel and a bottom member consisting of a small 
platiorm with a circular rubber inset joined to the rubber buffer of the plunger. The filament lead 
K/F chokes L, and Ls, are mounted on the metal tray and adjoin the type 67 plug (2) by means of 
which the monitor is joined to the battery supplics, In this illustration the ivorime warning plate has 
been removed im order to illustrate the construction of the grid-bias battery holder (3). The 0-25uPF 
b.C, blocking condenser in the output circuit of the second L./F amplifier valve V, is mounted above 
the O-Iyk condenser C, which serves as a by-pass for the grid-bias arrangement, Across the secondary 
winding of the transformer T, is fixed the 0-3 megohm resistance R,. In the aerial leacl from the 
terminal A, seen at the top right-hand corner of the main panel, the small aerial coupling condenser 
C, of Suu is visible beneath a numerical indicator tag. Similar tags and positional references have 
been instituted in this monitor to facilitate, in conjunction with a printed legend on the inside of 
the case, the location of components. In this illustration the construction of the seleetor switch $, 
can be clearly seen. 





Fig. 5—Rear View or THE. MONITOR 


VALVES AND BATTERIES 


22. Three triodes of the same type, V.T.50, are used in the moniter. These valves have an 
anode rating of 150 volts with 2 volts (0-1 amp.) on the flaments. The normal current consumption 
is, anode, 3-5 mA. and filament 0:3 to 0:5 amps. 


23. ‘The power supplies for the monitor are derived, in general, from existing aeroplane sources, 
that 1s to say the receiver 120 volt H.T. battery and the 2 volt L.T. accumulator. Alternative 
sources of grid-bias are, however, provided, namely battery bias from an integral grid-bias battery 
or automatic bias from the junction between two resistors connected in the L.T. negative and H.T, 
negative lead. The method of selection of either of these sources is detailed in para. 11. 


PRECAUTIONS AND MAINTENANCE 


24. The fragile nature of the crystal and the precision associated with the internal mounting 
make it necessary to stipulate that on no account should crystal mountings be taken down or repaired 
at stations. 


25. The defined operating conditions should be observed as to power supplies. The normal 
anode current is 3-5 mA and the filament current from 0-3 amps.'to 0-5 amps. The H.T. and L.T. 
supply leads must be connected directly between the batteries and the plug and socket on the monitor 
and must not be taken va the receiver battery leads. It is advisable to check, by inserting each 
valve separately into its holder, for flament and anode current. When doing this the Switch $, 
should be turned to the EXTRA CRYSTAL position but with no crystal inserted. Any excessive 
current, particularly in V,, should be met by valve replacement. Approximately 15 mA anode current 
should be regarded as a maximum for this stage. 


26. The frequent use of the monitor imposes an additional drain on the receiver batteries. It 
will be appreciated, therefore, that the precaution of testing the H.T. battery with a view to replace- 
ment should not be omitted. Normally the battery shoald be replaced when the voltage, on load, 
drops to 105 volts. 
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27. Ensure that the grid-bias battery is removed when the shorting plate “C” is in the “A” 
position, 

28. In the event of the crystal refusing to oscillate when the monitor switch is ON, check over 
for circuit failure by testing any of the other crystals, which are in position. When a spare crystal is 
available the use of the EXTRA CRYSTAL ‘sockets on the monitor panel facilitates testing. [f no 
oscillation is obtained in this position check for valve failure or bad pin contact in the usual manner. 


OPERATION 


29, Before attempting to use the monitor, care must be taken to ensure that the valves and 
necessaty crystals are in position. The position of the crystal selector switch 5, should be noted 
and the necessary legend recorded on the “Frequency Plate”. The monitor is not screened and it is 
fixed at the most convenient distance from the transmitter and receiver with which it is used, 

30, The aerial for the monitor consists of a suitable length of flexible cable. The exact length 
is not critical and may in some instances be as much as ten feet. The position of the aerial in relation 
to the transmitter, to provide the required coupling, is a matter which depends upon the layout of 
the instruments. So far as the receiver is concerned sufficient coupling is supplied through the 
common portion of the leads fram the batteries. 

31. The HT. and L.T. supplies for the monitor should be connected directly to the terminals 
of the battery supplying the receiver and not to the plug end of the battery leads, In'certain 
installations a common terminal block can be nsed providing it is situated not more than 12 inches 
from the batteries. .A schematic diagram of a suggested layout is given in fig. 7, 
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32, The disc “C*' inside the monitor must be screwed into the appropriate socket “A” or “B” 
depending upon the source of grid bias to be used. [fa separate grid-bias battery is used it must 
be placed in its bakelite holder, Before this can be done the ivorine WARNING plate which acts 
as a securing piece for the battery must be removed. The negative terminal strip of the battery 
passes through a slot in the forward end of the hoider to make connexion with the head of a brass 
serew outside. The positive terminal strip is bent over, when inserting the battery, to make contact 
with the brass screw inside the holder. Ensure that the terminal strips are making good contact 
and replace the ivorine tablet. 

33. It should be noted that in position “A” of the grid-bias arrangement, when, the monitor 
is employed with receiver R.1082, it is important te ensure that the grid-bias battery is removed. 
In position “B", when separate battery supplies are used as a supply to this monitor, the grid-bias 
battery must be fitted as detailed in the preceding paragraph. 

34, Full use should be made, in the initial settings, of the cajibration charts or tables provided 
with the transmitters and recetvers. 


35. Connect the battery socket to the plug at the rear of the monitor. Then, hy reference to 
the “Frequency Plate” (5, fig. 1), select the appropriate crystal by means of the switch control S,. 
These preliminary operations are implied in the succeeding paragraphs. In order to determine 21 
the monitor is oscillating, plug the telephones into the socket J, switch on 5S, and tap the aerial 
terminal {1}, when a clicking noise should be heard in the telephones, 
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To set up receiver R.LO82 

36, Plug the telephones into the receiver and put the receiver battery switch and the monitor 
switch S, to the ON positions. Set the reaction control of the receiver to the point at which oscillation 
commences and place the volume control to about fifty per cent. of full volume. 

37. Tune the receiver, by means of the anode condenser, until a beat note can be heard in the 
telephone. Next, increase the receiver volume control], at the same time adjusting the aerial con- 
denser with maximum output, Probably some slight readjustment of the anode condenser may be 
necessary during the operation. Adjust the pitch of the zero beat note as required by means of the 
anode tuning condenser. Switch off the monitor. 


To set up receiver R.1116 

38. Plug the telephones into the receiver. Set the battery switch and the monitor switch fo ON 
placing the receiver heterodyne switch ut the C.W. position and the receiver volume control to 
MINIMUM. Increase this contro] until the receiver background is audible in the telephones, 

89. Tune in the signal on the H.F. oscillator dial, setting it to give a highly-pitched beat note 
on the louder side of the “dead space’”’. Adjust the aerial tuning condenser to give the loudest signal. 
Ifa point is found at which, coincident or uearly so with maximum volume, there is a marked change 
in the pitch of the beat note, it should be passed overt. Another point will be found at which maximum 
volume is obtained with little, if any, change in the beat note. This represents correct setting of 
the aerial tuning. The change of beat note occurs only if the aerial circuit is tuned to the same 
frequency as the oscillator, which Is not the correct working condition. Ensure that the oscillator 
is tuned to that side of the “dead space” which gives the louder signal. 

40. When tuning the receiver R.1116, spurious tuning adjustments may be found at which the 
monitor signals are detected but with poor strength. Care must be taken to reject these in favour 
of the correct settings which will be recognized by the comparative loudness of the signals and by the 
readings on the calibrated oscillator dial. 


To set np transmitter T,1083 

4], Plug the telephones into the monitor. Set the grid-bias switch and the neutralizing unit of 
the transmitter to the TUNE position and switch on the transmitter, 

42. Switch on the monitor and whilst listening for the monitor output set the coupling to the 
desired point and adjust the master-oscillator tuning control of the transmitter until the beat note 
is heard, taking care to keep the grid tuning so as to give maximum current in the master-oscillator 
stage. Readjust slightly until the oscillator setting is estimated to be.in-the middle of the “‘dead 
space”, Any subsequent movement of the coupling or grid tuning will alter the frequency and render 
a readjustment of the master-oscillator tuning necessary. Should it be mecessary to provide a 
greater degree of coupling between the monitor and the transmitter to overcome aeroplane noise 
background, this may be done by inserting the end of the monitor aerial in the master-oscillatot 
valve chamber, This should be removed when the final transmitter adjustment is being made. 

43. Tune the amplifier circuit of the transmitter to the master-oscillator frequency by abserva- 
tion of the therno-ammeter, and neutralize in the normal manner. Set the bias switch and neutral- 
izing unit of the transmitter to TRANSMIT. Press the key and readjust both the master-oscillator 
and the amplifier circuits to the “dead space”. Switch off the monitor. 

44, The transmitter; type T.1083, may be subject to slight frequency drift with temperature 
variation. When handling traffic, the monitor should be used, whenever opportunity occurs, in order 
to detect this drift, slight adjustment being made to the oscillator circuit as the transmitter warms up. 


To set up transmitter T.1116 

45, Plug the telephone into the monitor, Switch on the transmitter and the monitor. Tune 
the master-oscillator and the intermediate circuits of the transmitter to the “dead space” of the 
beat note in the telephones. 

46, Complete the setting-up of the transmitter in the normal manner. Finally, when the 
transmitter is prepared for transmission, trim the master-oscillator intermediate and power amplifier 
tuning to the “dead space”. Switch off the monitor. 

47. If the associated receiver is already adjusted to the same frequency and is switched on 
during the tuning of the transmitter, it will also give rise to a heterodyne beat note in the telephones. 
This note will be considerably weaker than that caused by the transmitter and should not give rise 
to any difficulty in tuning. 

48, Operational instructions for this crystal monitor, when used in conjunction with transmitter, 
T.1154 and the receiver, R.1155, will be promulgated in due course. 

49. In order to ensure that the crystal monitor, type 2, oscillates at frequencies of 6 Me/s 
and over, certain modifications of the circuit, as shown in fig. 2, have been found desirable. The 
necessary instructions and sequence of operation to effect this change have been issued. 

50. The modifications entail the removal of the R.F. by-pass condenser C3, type 405, and the 
interchange of the 10,000 ohm resistance R,, type 104, with the 50,000 ohm resistance R,, type:231. 
These components may be identified by reference to the amended annotation of fig, 4. 
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NOMENCLATURE OF PARTS 


The following list of. parts is issued for information only, When ordering spares for the trans- 
mitter, the appropriate section of AIR PUBLICATION 1086 must be used. 
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Ref. No. Nomenclature Oty. Ref. in Fig, 2 Remarks 
10D/11390 Monitor, crystal, type 2 
Frincipal ¢omponents :— 
10AJ11391 Box, battery ] 
WWASLL270 Cap, signal lamp 1 
1ocl3s4— Case cy 
1OC/7384 Choke, L.F., type B 1 Ly 
10C/11393 Choke, H.F., type 44 2 Le Ls 
C} ee 4 7 & ee F 
10U 8496 Type 188 “ge he oO *40 it 
LOC {97 17 none 329 1 o pu F 
LOC/10394 Type 404 I C; fp F 
10C {11292 Type 436 t C, u F 
1OC/11394 Type 524 i | uF 
10C/11486 Type 537 { Ca uy F 
10H/11706 Holder, valve, type Z 3 
Knob, 
I0A/11838 Type 10 I 
10A/11839 ‘Type I1 1 
1OA/11272 Lampholder, M.E.S. ] 
Mounting, 
10A/11778 Type 24 2 
10A/11779 Type 25 I 
10H/8515 Plug, type 67 2 
Resistance, 
10C/7954 Type 101 2 {| R, Ry 1,000 ohms, 
10C/7957 Type 104 ] Ry 10,000 ohms, 
16Cj/9134 Type 231 2 i3, Me 50,000 .ohms. 
IOH/8241 Socket, type 33 I 
Switch, 
10F/11397 Type 163 l S; 
1OR/6 Type 175 I Sy 
10T1/7227 Terminal, 4 B.A., type C a 
10A/7396 Transformer, L.F. type D } Ty 
Accessories 
5A/1548 Battery, dry 3-volt I 
10A/11780 Case, transit I 
10X/as required Crystal-unit, type A 7 
SA/361 Lamp, filament 3-5-volt ! 
10E/10945 Valves, V.T.50 3 Vy, Vy Va 
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Fic. 1.—-GENERAL VIEW OF OSCILLATOR UNIT 
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OSCILLATOR UNIT, TYPE 12 
(Stores Ref. 10V/45) 


INTRODUCTION 


1. The oscillator unit, type 12, is a miniature, portable, variable frequency signal 
generator operating over the range 30-5 to 40-5 Mc/s, primarily designed for lining up the 
receivers, type R. 1124A and R. 1125A, of the blind approach system. The output, which 
may be modulated at 700, 1,150 or 1,700 c/s by means of a self-contained A/F oscillator 
controlled by a three position switch, is delivered to a small dipole acrial plugged into sockets 
on the front panel of the instrument. 

2. The frequency band is covered in six steps, employing three interchangeable plug-in 
crystals of frequencies 33-0 Mc/s, 35-6 Mc/s and 38:05 Mc/s, intervening frequencies being 
obtained by means of a R/F modulator with a frequency range of from 2-5 to 5-5 Mc/s. The 
R/F modulator is tuned by a calibrated variable condenser with a vernier scale, the tuning 
range being extended when required by the addition of a fixed condenser, connected in parallel 
with the variable condenser by means of a switch. Due to this feature, and to the crystal 
control, great accuracy is obtained in the selection of the required frequency, the frequency 
stability being approximately 200 parts in 1,000,000. 

3, The oscillator is primarily designed for operation from 50 c/s A.C. mains of any voltage 
between 200 and 250, a rectifier and mains transformer for H.T. and L.T. supply being in- 
corporated. A portable motor-gencrator, working off a 12-volt battery, is supplied for use 
where A.C. mains are not available. 

4. Five valves are employed, the R/F circuits consisting of a crystal oscillator valve and 
an R/F modulator, the combined output of which is rectified by a triode mixer and output 
valve. A triode oscillator valve acts as A/I* modulator, and a full-wave rectifier valve provides 
the H.T. supply. 

5. The size of the instrument is approximately 7} in. by 13 in. by Ll in. and its weight 
37 lb. exclusive of the transit case. The weights of the transit case and of the motor generator 
are respectively 25 and 35 lb. A general view of the instrument, without the transit case, is 
given in fig. 1. 

GENERAL DESCRIPTION 


6. Referring to the theoretical circuit diagram, fig. 2, the signal generator consists of the 
crystal-controlled oscillator valve V,, and of the R/F modulator valve V3, the combined outputs 
of which are applied to the grid-cathode circuit of the mixer valve V,, which supplies the 
output. Audio-frequency modulation is also applied to the grid of the valve V, by the A/F 
oscillator valve V,. The H.T. supply is obtained from the directly heated full-wave rectifier 
valve V,, in conjunction with the mains transformer T,, which also supplies heater current 
for the rectifier and for the other indirectly heated valves. 


7. The crystal oscillator valve V, is connected in a tuned grid, tuned anode circuit. The 
grid-earth circuit consists of the crystal X,, shunted by the grid leak resistance R,, which 
supplies part of the necessary grid bias. The high potential terminal of the crystal is connected 
to the grid through the feedback inductance L,, which is magnetically coupled to the anode 
inductance L,. The anode circuit is tuned by the condenser C, and damped by the resistance 
Ry) Which is connected in series with the variable condenser C,,._ This condenser provides 
a means of adjusting the damping of the tuned circuit, and thus enables the feedback applied 
to the crystal to be controlled. Additional grid bias is provided by the cathode resistance 
R,,, by-passed by the condenser C,, to protect the valve against possible breakdown due to 
a fault in the crystal circuit. The H.T. feed to the anode is obtained from the rectifier valve 
V,; through the removable link LK,, the voltage dropping resistance Ry, and an R/F filter 
consisting of the choke CH,, by-passed by the condenser C,. The output of the valve V, is 


applied to the grid of the mixer valve V, from a tapping on the inductance L,, through the 
coupling condenser Cg. 


8. The R/F modulator valve V, is connected in a Hartley oscillator circuit. The in- 
ductance L, is tuned by the condenser Cy, with the condenser Cg connected in parallel. The 
condenser Cj, is also added in parallel with the others by the operation of the switch S, when it 
Is necessary to increase the tuning range. One end of the inductance L, is connected to the 
anode of the valve V;, the other is connected to the grid, through the condenser C,, and the 
stopper resistance R,, which, in conjunction with the resistance R,;, forms a grid leak and 
produces automatic grid bias. One tapping on the inductance L, is connected to the H.T. 
supply through the link LK, via the voltage dropping resistance R,, and the R/F choke CH,, 
which is by-passed by the condenser C,,. A further tapping is connected through the choke 
CH, to the grid of the valve V, via the condenser Cy. 


9. The A/F oscillator valve V, is also connected in a Hartley circuit, the A/F choke CH, 
being tuned by pairs of condensers as selected by the switch S,, which determines the modulation 
frequency. The condensers Cyg and Cgg are selected to tune the circuit to a frequency of 
1,700 c/s, the condensers Cg, and C,, being used for 1,150 c/s. The remaining condensers 
Cy; and Cy, are selected for 700 c/s operation. The grid of the valve V, is connected to earth 
through the grid leak resistance Ry, which provides grid bias, and to one end of the choke CH, 
through the stopper resistance Rg and the coupling condenser Cy,. The H.T. is supplied to 
the choke CHg, at a tapping which is earthed by the condenser C,,, through the link LK, and 
the switch S,. The anode of the valve V, is also connected to the choke CH,, and through 
the resistance R, and the coupling condenser Cp, to the grid circuit of the mixer valve Vp. 


10. The input to the mixer valve V, consists of the output of the three oscillator valves 
V,, V3 and Vy. These outputs are all applied in parallel to the grid-earth circuit of the valve. 
As previously described, the grid is coupled directly to the crystal oscillator valve V,, through 
the condenser C,, and also to the R/F modulator through the condenser C,, and the R/F choke 
CH, which prevents interaction between the two oscillators. The grid circuit is continued 
through the A/F choke CH, which separates the outputs of the valves V, and V4, and is 
completed to earth vea the resistance R3, by-passed by the condenser C,., and the grid current 
meter M). 

11. Grid bias for the valve V, is provided by the cathode resistance Ry, which is by-passed 
by the condenser C,,. The H.T. supply is furnished via the link LK, and the R/F choke CHg, 
which is by-passed to the cathode by the condenser Cys, to the centre tapping of the anode 
tuning inductance L,. | 

12, The anode circuit of the valve V, is tuned by the condenser Cy) to a heterodyne 
frequency equal to the sum or difference of the output frequencies of the crystal oscillator 
and R/F modulator stages, and the valve is neutralised by the condenser Cy. The output 
contains modulation components due to the A/F modulator valve V,, and is connected to the 
sockets of the dipole aerial through the coupling condensers C,, and C,, and the thermo-ammeter 
Mg. 

13. The primary winding of the mains transformer T, is connected to the A.C. supply 
through the switch S;. The 6-3-volt secondary winding supplies the heaters of the indirectly 
heated valves V,, Vo, V3 and V,, and also the pilot lamp P, through the leads a. One terminal 
of the heater of the valve V, is earthed through the condenser C.; the heater of the valve Vo is 
centre-pointed to earth by the condensers C, and Cg. The centre tapping of the heater winding 
of the transformer T, is also connected to earth: 


14. The H.T. secondary winding is connected to the anodes of the full-wave rectifier valve 
V,;, the centre tapping being earthed. The filament of this valve is supplied by a separate 
4-volt secondary winding of the transformer, whose centre tapping is connected through the 
smoothing choke CH, to a filter consisting of the choke CH, and the condensers Cy, and Cgo, 
and thence to the four links LK,, LK,, LK, and LK, which supply H.T. to the valves Va» Vo: 
V, and Vz respectively. 
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Fic. 3.—VIEW OF CHASSIS FROM ABOVE 
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CONSTRUCTIONAL DETAILS 


15. Referring to fig. 1, the oscillator unit, type 12, is seen to consist of a metal housing (1) 
which is provided with ventilating grilles (2) at opposite sides.’ The housing is secured in the 
transit case by means of four coin-headed captive screws (3) which are attached to brackets. 
A hinged door (4) provides access to the controls of the crystal oscillator circuit, which are 
mounted on a side panel (5) which forms part of the chassis of the instrument. Four sets of 
crystal sockets are provided, three being unconnected, and the fourth is engraved CRYSTAL 
IN USE and is connected to the valve circuit. The TUNING control operating the condenser 
C, has the three main tuning positions, engraved with the nominal crystal frequencies. The 
remaining control, the condenser C3, is marked FEEDBACK. 

16. The meters M, and M, on the front panel are engraved GRID CURRENT and AERIAL 
CURRENT respectively. The slow motion control (6) is marked H.F. MODULATOR and 





Fic. 6.—PoORTABLE MoTorR GENERATOR 


operates the variable condenser C,,. The scale is engraved in degrees, subdivided into tenths 
with the aid of a vernier, and is protected from mechanical damage by a bracket. The two 
rods which constitute the output terminals of the instrument are shown mounted in the 
DIPOLE sockets (7) ; the input is connected to the plug (8) which together with the switch S, 
adjoining, is marked A.C. SUPPLY. Two of the four links LK,, LK,, LK, and LK, are shown 
In position, the remaining two being removed to expose the sockets, which are engraved 
respectively L.F. MOD. H.F. MOD. CRYSTAL, and MIXER. The remaining controls on the 
panel, namely the switches S,, S, and S, and the condenser Cy) are respectively the TONE 
SWITCH, the L.F. MOD. SWITCH, the RANGE SWITCH and the OUTPUT TUNING control. 


17. Views of the chassis from above and below are given in figs. 3 and 4, and a bench 
wiring diagram in fig. 7. The annotations correspond with those of the theorctical circuit 
diagram, fig. 2. In fig. 4 the tapped pillars (1) accommodate the four screws fixing the chassis 
to the housing. In fig. 3 the fixing of the meters M, and M, by means of the metal bands (1) 
should be noted. These bands include screwed brackets, which enable the meter flanges to 
be tightened up to the front panel, or, in the case of the meter M,, to the synthetic resin meter 
mounting (2). The three crystals (3) are shown mounted in the dummy sockets, the sockets (4) 
being those wired in circuit. 


18. The wooden transit case is illustrated in fig. 5. The lid, which contains a eanvas 
hood (1) for use in wet weather, and a calibration chart (2) may be removed by sliding to the 
right. The clips (3) hold the lid closed. The case itself is fitted with ventilating louvres (4), 
a door (5) giving access to the crystal controls, and clips for retaining the rod aerials (6). The 
instrument slides between the spring fitted guides (7). 


19. The motor-generator, illustrated in fig. 6, is fitted in a case of similar construction. 
The A.C. output is connected to the socket (1) through the fuse (2), and the 12-volt input, 
connected to the terminals (3), is controlled by the fuse (4) and by the switch (5). The 
lubrication cups (6) are provided for the bearings of the machine. 


VALVES AND POWER SUPPLY 


20. The four valves V,, Vy, V, and V, of the oscillator unit, type 12, are Brimar valves, 
type 6C5G. The H.T. rectifier valve V; is also a Brimar valve, type R3. The power supply, 
namely approximately 60 watts at between 200 and 250 volts, 50 c/s A.C. may be obtained 
from mains, or from the motor-generator available for use with the instrument. In this case 
a high capacity 12-volt storage battery is necessary to drive the motor generator. 


OPERATION 


21. The oscillator unit, type 12, may be operated either within or without its transit case. 
The latter condition is normally most convenient where prolonged operation on the same 
indoor site is anticipated. The best position for operation is with the front panel uppermost, 
allowing free air circulation through the ventilation apertures. The first step in operation 
is to ensure that all of the valves are correctly and tightly inserted in their correct sockets, 
and that the A.C. SUPPLY switch S,; and the L.F. MOD. switch S, are both in the OFF 
position. The incoming 50 c/s A.C. supply should then be connected by means of a socket, 
type 144, to the mains plug on the front panel of the instrument, and the connections to the 
primary winding of the transformer T, should be verified. For supply voltages of 210, 230 
or 250, the terminal 1 and one of the terminals 3, 4 or 5 should be employed. Where the 
incoming supply has a voltage of 200, 220 or 240 the pairs of terminals 2 and 3, 2 and 4, or 
2 and 5 respectively should be connected to the mains plug. 


22. When A.C. mains are not available, the transformer T, should be set for 230-volt 
operation, and the leads from the socket, type 144, connecting the oscillator to the A.C. supply 
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lead, should also be connected to the A.C. terminals of the motor-generator. The 12-volt 
terminals of the motor-generator should be connected by means of the leads supplied, to a 
12-volt storage battery of high capacity, great care being taken to make the connections firm, 
and to obtain a large contact area between the leads and the terminals both of the motor 
generator and of the battery. To avoid wastage of battery power, it is advisable to leave the 
L.T. supply to the motor generator switched off until the oscillator is actually ready for 
operation. 


23. The dipole aerial rods should now be fitted into the output sockets, and the instrument 
set up so that the rods are in line, and are parallel to the aerial of the apparatus under test. 
Where the latter is fitted with a vertical aerial, it may be necessary to instal the test oscillator 
with the front panel in a vertical plane, and to support it so as to allow ample clearance between 
the aerial rods and surrounding objects. When the oscillator is used without its transit case, 
the shorter ends of these rods should be inserted in the output sockets ; but in other circum- 
stances it may be necessary to insert the longer ends into the sockets, which will reduce the 
radiated field strength. 


24. Having determined the required operating frequency of the oscillator, the appropriate 
crystal should be inserted into the sockets marked CRYSTAL IN USE in the side control 
panel of the oscillator. Where the operating frequency lies between 30-1 and 33-1 Mc/s, 
the 35-6 Mc/s crystal should be sclected, and the upper sideband of the resulting output 
frequencies should be employed. For frequencies between 32-55 and 35-55 Mc/s, the 
38:05 Mc/s crystal should be put into service, and the lower sideband of the output frequencies 
selected. By selecting the upper sidebands, and employing the 33 Mc/s or the 35-6 Mc/s 
crystal, the frequency bands between 35-5 Mc/s and 38-5 Mc/s, or between 38:1 Mc/s 
and 41:1 Mc/s may be covered. The exact operating frequency of the crystal, which is painted 
in white at the side of the crystal, should be noted. The crystals, which should normally be 
kept in the spare sockets adjacent to the sockets marked CRYSTAL IN USE, are identified 
by the engraved number following the stores class. This number represents the nominal 
operating frequency in kc/s; for instance a crystal engraved 10K /35,600 will possess a nominal 
operating frequency of 35,600 kc/s, or 35-6 Mc/s. Great care should be exercised in the 
handling of the crystal units. They should only be removed one at a time, and they should 
not be twisted, or unnecessary force exerted in withdrawing them. When inserting them in 
the sockets, the ends of the pins should be placed carefully over the socket openings, and the 
crystal units then gently pushed into position, ensuring that the pins are neither entering the 
socket crookedly, nor distorted by twisting. 


25. The links on the front panel, marked L.F. MOD., H.F. MOD., and MIXER, which 
are represented in the theoretical circuit diagram, fig. 2, by the symbols LK,, LK, and LK, 
should then be removed, the necessary precautions as to their removal and replacement being 
the same as for the crystal units. The main ON-OFF switch S, should then be set into the 
ON position, after setting the motor generator in operation if an A.C. main supply is not 
available. The pilot lamp P, should immediately light up. After a lapse of between 20 and 
30 seconds, the valves should be sufficiently heated for satisfactory emission to be obtained. 
The anode circuit of the valve V, should then be roughly tuned by rotating the control of the 
CRYSTAL TUNING condenser C, until the white marking on the control knob is in line with 
the engraving corresponding to the frequency of the crystal in use. The OUTPUT TUNING 
condenser C,, should be set in to the maximum position by clockwise rotation of the control. 
The tuning should then be finely adjusted until the grid current of the valve Vj, indicated on 
the GRID CURRENT meter M,, reaches a maximum. The FEED BACK control of the 
condenser Cz, should then be adjusted by rotating it until the peak value of the grid current 
lies within the limits 0-2 and 0-5 mA. This operation may necessitate a slight alteration 
of the setting of the tuning condenser C;. The setting of the feedback control should be such 
that when the anode circuit of the valve V, is off-tune, the value of the grid current is zero, 
and rises to its peak value very sharply when the anode tuning condenser approaches the 
setting corresponding to resonance. 


26. The neutralising condenser Cg, of the mixer valve V, should only need adjustment 
when the oscillator is first used, or if the valve V, has subsequently been renewed. The 
neutralisation may be tested, after tuning the crystal stage as previously described, by gradually 
rotating the OUTPUT TUNING control while examining the reading of the GRID CURRENT 
meter M,. If the setting of the neutralising condenser is correct, no alteration in the grid 
current of the valve V, should be observed at any setting of the OUTPUT TUNING condenser 
Cy If the neutralisation is incorrect a decrease in the grid current of the valve V, will be 
observed as the condenser Cy passes through the setting corresponding to resonance of the 
anode circuit of the mixer valve V,._ If this is the case, adjustment of the neutralising condenser 
C, is necessary, and to obtain access to the control the chassis of the instrument must be 
removed from its housing, as described in the ensuing paragraph. 


27. To remove the transit case, the four captive screws securing it to the oscillator housing 
should be unscrewed until they swivel loosely in their retaining brackets. The metal door 
of the oscillator housing, protecting the crystals, should be closed. Holding the transit case 
firmly, the oscillator may then be withdrawn by gripping the metal housing between the fingers 
of both hands, or by pulling the captive screws. On no account should the oscillator be with- 


drawn by pulling any of the controls or the protective bracket over the H.F. MODULATOR 
control. 


28. Before removing the oscillator chassis from the metal housing, it is necessary to 
disconnect the mains socket from the front pancl of the instrument, and also to remove the 
three crystals from their sockets to protect them from damage. The four screws on the 
underside of the metal housing, which secure it to the oscillator chassis, should then be removed. 
The chassis is extracted from the housing, first by gentle leverage exerted between the front 
panel and the housing, and then by gripping the edges of the front panel while holding the 
housing firmly and withdrawing. 


29. After reconnecting the mains supply and the selected crystal, the anode circuit of the 
valve V, should be retuned, and the neutralising condenser Cy should be adjusted until no 
alteration of the grid current of the valve V, is observed when the output tuning condenser 
passes through its resonance position, or until the alteration observed has the lowest possible 
value. When this adjustment is completed, the chassis should be reinserted in the housing, 
and, if desired, in the transit case, by reversing the procedure advocated for removal. The 
remaining crystals should then be replaced and the oscillator should be switched on. The 
crystal circuit should then be retuned. 


30. On completion of the tuning operation, after neutralisation where this has been 
necessary, a link should be placed in the sockets marked MIXER on the front panel. The 
necessary precautions have been described in an earlier paragraph. The OUTPUT TUNING 
control of the condenser C,) should then be adjusted until the anode circuit of the valve Vz 1s 
resonant at the crystal frequency. This is indicated when the reading of the AERIAL 
CURRENT meter M, reaches a maximum. This maximum value should lie between the limits 
100 and 150 mA. The setting of the OUTPUT TUNING control, corresponding to resonance, 
should be noted. 


31. The frequency necessary for the setting of the R/I¥ modulator should next be determined 
Having ascertained the required output frequency of the oscillator, the difference between 
this frequency and the correct operating frequency of the selected crystal, should be found. 
If the necessary output frequency exceeds the crystal frequency, the upper sideband should 
afterwards be selected. If the reverse condition obtains, the lower sideband will be selected. 
For example, if the output frequency necessary is exactly 38-0 Mc/s, and the exact operating 
frequency of the 33-0 Mc/s crystal, as painted on the crystal unit, is 33-053 Mc/s, the difference 
will be 38-0-33-053 = 4-947 Mc/s, and the upper sideband of the output should be selected. 
Reference to the calibration chart of the R/F modulator should now be made to determine 
the setting of the H.F. MODULATOR tuning dial, and of the RANGE switch 5y,. 
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32. Having read from the calibration chart the range and the setting of the R/F modulator 
controls, the RANGE switch S, should be set into the correct position. The setting of the 
tuning control should be read from the curve to within one-tenth of a degree. The H.F. 
MODULATOR control should then be adjusted to the setting required with the aid of the vernier 
control. As a preliminary, the tuning control should be rotated until the marking 0 on the 
small upper, or vernier scale, corresponds approximately to the required setting of the large 
lower, or main scale. For instance, if the required setting is 68-3 degrees, the tuning scale 
should be rotated until the marking 0 on the vernier scale lics between the 68 degrecs and 
69 degrees markings on the main scale. The final adjustment should be such that the vernier 
marking corresponding to the decimal registers exactly with the marking on the main scale 
which exceeds the integral number of degrees by the number of degrees corresponding to the 
decimal. In the example selected, the final setting of the tuning control should be such that 
division 3 on the vernier scale exactly corresponds with 68 + 3 = 71 degrees on the main scale. 


33. A link should then be replaced in the sockets LK, marked H.F. MOD., on the front 
panel of the oscillator, with the precautions previously referred to. When the OUTPUT 
TUNING condenser C,,) is rotated, it will be found that the AERIAL CURRENT meter M, 
indicates aerial current at only three positions of the tuning control. One of these positions 
corresponds with resonance at the crystal frequency ; another, corresponding to a lower scale 
reading of the OUTPUT TUNING control, indicates resonance at the lower sideband frequency ; 
the third, corresponding to a higher scale reading of the tuning control, indicates resonance at 
the upper sideband frequency. The readings of the AERIAL CURRENT meter M, in the 
two latter cases should be approximately 50 mA and 60 mA respectively. In certain conditions, 
one or the other of the indications of resonance at the sideband frequencies may be absent. 
The OUTPUT TUNING control should be carefully adjusted to give the maximum output 
at the required frequency, whether at the upper or at the lower sideband frequency, as 
previously determined. 


34. If a modulated output is required, the link should be replaced in the sockets marked 
L.F. MOD. oa the front panel of the instrument, and the L.F. MOD. switch S, should be set 
into the position engraved with the required modulation frequency, namely 700~ for use with 
circuits to be aligned for use with outer marker beacons, 1,700~ for use with inner marke1 
beacons, and 1,150~ for use with main beacons, of the blind approach system. After switching 
on the A/F modulation the grid current of the valve V, should increase; the aerial current 
read on the meter Mg, may or may not alter. It is inadvisable to use the oscillator unit for 
alignment purposes unless at least 15 minutes have been allowed for warming up, more 
especially when accuracy of the A/F modulation frequency is necessary. 


35. The use of the oscillator for the alignment of the receivers, types R, 11244 and R. 1125A, 
and of the blind approach system, has been described in section 3, chapter 7. To check the 
frequency of the main beacon transmitter, type T..1122, or the marker beacon transmitters, 
type T. 1123, the oscillator unit must be used in conjunction with a receiver, or with the test 
set, type 6. The transmitters should be started up locally, without modulation. In the case 
of the main beacon transmitter, the MODULATION AND KEYING MACHINE switch 
should be set in the OFF positions; in the marker beacon transmitters the NORMAL-TUNE 
switch should be set in the TUNE position. The oscillator unit, type 12, should then be set 
to the exact frequency at which the transmitter is required to operate, avd modulated at any 
convenient frequency. The test set, type 6, should be tuned to receive the modulated signal. 
After switching off the modulation of the test oscillator, the frequency of the transmitter should 
be adjusted by alteration of the tuning of the R/F modulator until a beat note of ‘‘ zero 
frequency ’’ is heard. Care is necessary to ensure that the receiver is not overloaded by the 
transmitter, and it is therefore, advisable that the test should be carried out at a reasonable 
distance from the transmitter, and that the dipole aerial of the test set be arranged at right 
angles to that of the transmitter, but parallel to that of the oscillator unit. Reference should 
be made to chapter 9 of section 1 for further details. 


PRECAUTIONS AND MAINTENANCE 


36. When using the oscillator unit, type 12, care should be taken that the instrument is 
not jarred, more especially when the transit case has been removed. Any violent impact 
will damage the metal housing, involving difficulty in extracting the chassis, in addition to 
damaging the valves and other components mounted on the chassis. Reference has previously 
been made to the need for care in the handling of the crystals and of the the H.T. links. 


37. The sockets should periodically be cleaned by means of a matchstick, or splinter of 
wood moistened with carbon tetrachloride or with another non-inflammable cleaning solvent. 
The plugs should be cleaned with a cloth moistened with the same liquid, and after cleaning 
may be lubricated by means of a trace of vaseline or other grease applied with the finger tip. 
The cloth used should be clean and free from dampness or loose fluff. 


38. The front panel of the instrument should be kept free from dust by wiping periodically 
with a clean dry cloth free from fluff. Cleanliness of the sockets of the H.F. links, of the acrial 
output sockets, and of the crystal sockets is especially necessary. 


39. No dust should be allowed to accumulate within the chassis, and it is therefore 
necessary periodically to remove. the chassis from the housing, and to blow out any dust with 
clean dry compressed air. Great care should be exercised to avoid touching the vanes of the 
variable condensers, more especially those of the R/F modulator. Any deformation of the 
R/T’ modulator tuning condenser will render valueless the calibration curves of the instrument, 
and, should any damage be suspected, the oscillator should not be used until it has been recali- 
brated. Equal care is necessary to ensure that none of the leads or coils are displaced. The 
rear of the dipole sockets should be wiped carefully, and also the synthetic resin mounting of 
the output meter My. The switch contacts should also be cleaned with clean cloth or a wooden 
splinter moistened with carbon tetrachloride. 


40. Should it be necessary to renew any of the crystal units, it is essential that the crystal 
unit used as replacement should be accurately calibrated. The correct operating frequency 
should be given to within one kilocycle. As previously described, the calibration value should 
be painted in white on the side of the crystal unit. 


41. If the output of the oscillator, as measured by the output current meter, is low, the 
output voltage of the rectifier should be measured between one of the left-hand sockets of the 
pairs of link sockets on the front panel, and the chassis. The voltage should be 275, plus or 
minus 10 per cent. If this voltage is low; the input voltage should be measured by means of 
an A.C. voltmeter, and the primary connections of the transformer should be checked to ensure 
that they corresponQwith the mains voltage. 


42. If the motor generator is used, and the output voltage is low, the connections to the 
battery and to the motor generator should be examined, including the fuse links and contacts, 
and the commutator and slip rings should be cleaned with fine glass paper. The brushes should 
also be renewed if they show signs of wear, and care should be taken that they slide freely in 
their holders, otherwise they should be slightly reduced in size by careful rubbing with glass 
paper until all danger of sticking is obviated. The battery voltage on load should also be 
checked, and if this is below 12 volts, the battery should immediately be disconnected for 
recharge, and a fully charged battery substituted. If no output is obtained from the motor 
generator, the A.C. fuse link should be examined, by sliding it upwards and withdrawing. If 
necessary, the fusible unit should be renewed using 36 s.w.g. lead wire. If the motor generator 
will not start, if the L.T. connections are satisfactory and the switch is in the ON position, 
the L.T. fuse should be examined, and, if necessary renewed, using 26 s.w.g. copper wire. 


43. A low output voltage may also be caused by ageing of the rectifier valves V., and the 
effect of renewing this valve should be tried. If the output voltage is correct, the fault may 
hie in one of the other valves. If the output current with the R/F modulator unconnected, 
and the anode circuit of the valve V, tuned to the crystal frequency alone, is considerably less 
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than 100 mA, the crystal oscillator valve V, should be renewed. If this measure is ineffective, 
the mixer valve V, should be renewed. This will probably necessitate altering the setting 
of the neutralising condenser C,. When the sideband output is below its normal value, the 
fault will probably lie in the R/F modulator valve V, which should be renewed. If the 
measured output is satisfactory, but the modulated signal output appears weak, the renewal 
of the A/F oscillator valve V, may be necessary. Before renewing any valve, it is advisable 
to ensure that the valve fits tightly ; in its socket, and also to clean the pins and sockets. If 
necessary the pins may also be adjusted to ensure a good contact in the socket. Apparent 
deterioration of all the valves simultaneously may be due to a low L.T. voltage. If the heater 
voltage measured across the pilot lamp P, is considerably less than 6-3 volts, or the voltage 
measured across the heater sockets of the rectifier valve V, is less than 4 volts, the transformer 
T, may be at fault, and the insulation resistance between each of the windings and the core 
plates should be tested, or the component should be renewed. 


44. Failure of the pilot lamp P, will be indicated by the absence of indication when the 
oscillator is switched on, if a satisfactory R/¥ output is indicated on the meter M,. The pilot 
lamp may have become loose in its socket, in which case it will need to be screwed in, or the 
component may need renewal. If no output is obtainable, although the L.T., and H.T. supplies 
are found to be in order, the fault may lie in the crystal oscillator or mixer stages. The anode 
currents of the valves V, and V, should be measured by means of a milliameter plugged into 
the sockets marked CRYSTAL or MIXER in the front panel of the instrument. The fault 
may lie in the thermo-ammeter M, which may be carefully tested on D.C. by means of a low 
voltage battery and a resistance of such value as to reduce the current to about 100 mA. The 
meter should be renewed if it fails to give an indication when thus tested. Complete failure 
of the R/I’ modulator or A/F modulator circuits will be indicated respectively by absence of 
sideband readings in the meter M,, or by absence of audible modulated signal on a receiver 
under test. A check may be made by measurement of the anode circuit of the valves V, and 
V, by a method corresponding to that indicated for the valves V, and Vp, and the valves should 
be renewed if cleaning and adjustment of the valve pins and ‘sockets are ineffective. If the 
valves in any circuit suspected of being faulty, are found to be in order, a careful check of the 
wiring should be made with a view to locating a broken Jead or a faulty soldered joint, and, 
if necessary, the components should be tested systematically. 


APPENDIX 
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NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. When ordering spares for this 
instrument, the appropriate section of AIR PUBLICATION 1086 must be used. — 
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Ref, No. 


10V/45 


10C /9805 
10C /10392 
10C/10393 


10C/10741 
10C/10742 
10C/10743 
10C/10748 
10C/10749 
10C/10875 
10C /10877 
10C /10879 
10C /10883 
10C/10885 
10C /10887 
10C/241 

10C /242 

10C /243 

10C /10740 
10C/10738 


10C/102 
10C/10507 
10C/2230 
10C/10391 


10C/510 
10C/511 
10C/10888 


10C/10890 
10C/10891 
10C/10805 
10C/11791 


10A/10905 
10A /12128 


Nomenclature 





Oscillator unit, type 12 
Principal components :— 


Condenser 
Type 338 
Type 402 
Type 403 


Type 455 
Type 456 
Type 457 
Type 458 
Type 459 
Type 491 
Type 493 
Type 495 
Type 496 
Type 498 
Type 500 
Type 632 
Type 633 
Type 634 
Type 

Type 


Type 
Type 
Type 
Type 
Inductance 
Type 29 
Type 30 
lype 40 


Type 41 
Type 42 
Type 43 
Type 139 


Miliammeter 


0-3 Type A 
0-150 Type D 
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Remarks 


4-Ouk 
200upF 
0-01uF 


7:25 to 45-5uuF 
200uu.F 
25.to 300unF 
50unF 
100unk 
0-005uF 
0-04uF 
0-07uF 
O-luk 
2-OuF 
6-Ouk 
0-0275ul 
0-06uF 
0-165uF 
40uur max. 
Neutralising con- 
denser 
0-006uF 
LOuulk max. 
S0uuF 
0-002uF 


Tuning coil 

A/T’ choke 

Crystal oscillator 
coil 

R/F modulator 

R/F choke 


A/F 


coil 


oscillator 


| Grid current 


|} With 


built-in 
thermocouple 











Ref. No. Nomenclature Oty. Ref. in fig. 3 Remarks 
Oscillator unit, type 12 (conid.) 
Principal components (contd.) 
Resistance 
10C/7316 Type 30 1 R, 100,000Q 
10C/8021 Type 113 2 Rg, Rg 20,0002 
10C /10847 Type 430 1 Ris 200 
10C/10896 Type 441 | R, 1,000Q 
10C/10998 Type 443 l R; 5,00002 
10C/10900 Type 445 1 Ry 25,0002 
10C/10895 Type ] Ry, 5002 
10C/11805 Type ] R. 7,500Q 
10C/10897 Type 1 R, 2,00002 
10C/167 Type J Rio 10,0002 
10C/10894 Type 1 Rg 2002 
Switch 
10F /135 Type 225 2 So, Ss Arrow type 
10F /10903 Type 250 ] Ss Range switch 
1OF /10904 Type 251 ] 4 3-way 
10K /10893 Transformer, type 148 l T, Mains_trans- 
former 
Accessories 
10K /4 Brush 2 — |For motor 
generator 
Crystal unit : 
10X /33000 Type B ] x Exact frequency 
marked 
10.X_/35600 Type B 1 Xx Exact frequency 
marked 
10X_/38050 Type B 1 xX Exact frequency 
marked 
5A /2130 Lamp, 8v.0:3A | re Pilot lamp 
10K /11984 Motor generator, type 39 l ~ 
Valve 
10E/10733 Type 6CSG ‘t Vi» Va: Var Va Brimar triodes 
10E/10734 Type R3 1 V. “Brimar rectifier 
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TEST SET, TYPE 6 
(Stores Ref. 10S/11859) 


INTRODUCTION 
1. The test set, type 6, is a portable calibrated single-valve receiver having a frequency range 
from 30-5 to 40-5 Mc/s, designed for use with the blind approach transmitter equipment, primarily 
for examination of the radiation field pattern or for roughly checking the frequency of the transmitters, 
Tt acts as an absorption wavemeter or as a field strength comparison meter. The use of the instrument 
for these purposes is described elsewhere in this publication in the chapters dealing with the blind 
approach transmitter equipment, and in that dealing with the oscillator unit, type 12. 


9. The instrument is suitable for the reception of I.C.W., M.C.W. or R/T signals, either by means 
of telephones or using the meter incorporated in the test set. The receiver, together with the two dry 
cells which alternatively supply the L.T. for the valve, is housed in a metal case fitted with a carrying 
handle. Its overall size is 14 in. by 10 in. by 8 in., and its weight approximately 7 Ib. The ancillary 
equipment consists of the two-section dipole aerial 39 in. by 1} in. diameter, a tripod for mounting 
the instrument for use with vertically-polarized waves, a calibration chart, and a pair of telephones 
if required. The combined weight of these items is approximately 9 Ib. 


3. A general view of the test set is given in fig. 1. Apart from the detachable dipole aerial, which 
is not shown in the illustration, the instrument consists of a calibrated tuned circuit connected 


through a full-wave R.F. rectifier valve acting as detector, toa microammeter with three ranges selected 
by a switch, or to a pair of telephones inserted in a jack, 


GENERAL DESCRIPTION 


4. Referring to the theoretical circuit diagram, fig. 2, the receiver is seen to consist of a double- 
diode detector valve, V,, whose anodes are connected to tappings on the aerial inductance L, sym- 
metrically placed with reference to the centre tapping which is earthed by the condenser C,. Two 
further symmetrical tappings are connected to the dipole aerial, and the.circuit is tuned by means 
of the variable condenser C,, which is connected across the extremities of the inductance L,. 


Sy 
2 A OFF 


\ 


BATT, | —«'| BATT 





J) 


Fic. 2.—Theoretical circuit diagram. 


5. The filament of the valve V, is heated by one or other of the batteries BATT, or BATT,, as 
selected by the switch S,, and is centre pointed to earth by means of the condensers C, and C, and the 
potentiometer resistance R,. The centre points of the aerial inductance L,, and of the potentiometer 
resistance R,, are normally connected through the contacts of the jack J,, to the microammeter M, 
which measures the anode current of the detector valve V,. 


6. Three ranges are provided on the meter M, by means of the selector switch S,, which allows 
the anode current of the valve to flow through the meter alone, or provides an alternative path across 
the meter through one of the meter shunt resistances R, or Rj. Ifa plug ended telephone set is in serted 
in the jack J,, the telephone is connected directly across the centre points of the aerial and of the valve 
filament circuit, the tip contact of the jack being so connected as to short circuit the meter when a 
plug is inserted. 


CONSTRUCTIONAL DETAILS 


7. Views of the exterior and interior of the instrument are given in figs. 1, 3 and 4 respectively. 
Referring to fig. 1, the controls on the front panel are seen to consist of the switches S, and 5S,, which 
are engraved BATT, 1, 2, and OFF, and RANGE 1, 2 and 3 respectively, together with the slow 
motion control of the tuning condenser C, which is provided with a scale engraved in degrees used in 
conjunction with the vernier scale (1). The bracket (2) protects the control knob and scale of the 
condenser from mechanical damage. 


8. The bayonet sockets (3) serve to attach the dipole aerials. The aerials themselves consist of 
copper tubes which make their electrical connection to small plugs contained within the sockets. 
The insulating tubes, in which the aerials are mounted, are secured in position by pins engaging in 
the sets of the bayonet sockets. The screwed bush (4) engages with a screw on the tripod. The 
dimensions of the dipoles are 39 in, long by 1} 1n. diameter. 


9. The ribbed sheet metal sides of the test set are each fixed in position by four dzus screws (5), 
and are each provided on the interior with clamps for securing the batteries. The left-hand side of 
the instrument, which is seen in the illustration, is provided with a carrying handle (6). 


10. The arrangement of components in the interior of the instrument is shown in figs. 3 and 4, 
the sides having been removed for illustrative purposes. The case is of sheet metal, the components 
of the A.F. section being mounted behind the front panel and separated from the R.F. components in 
the rear compartment, by a partition. Referring to fig. 4, the terminal block (1) serves to interconnect 
the stiff wiring of the R.F. components to the flexible silk covered leads used for wiring the A.P. 
section, and at (2) is seen the rear connection of the plug engaging with the dipole aerial. This is 
mounted on a synthetic resin panel forming the end of the bayonet fitting. 


VALVES AND POWER SUPPLY 


11. Only one valve, Mazda type D.D.207, is used in the test set, type 6. The batteries used for 
L.T. are 1-5-volt dry cells, only one being in use at a time. No H.T. supply is necessary. 


OPERATION 

12. When the instrument is to be used for receiving vertically polarized waves, it may be screwed 
on the boss of the tripod platform. The tripod should then be erected in a suitable position, and the 
dipoles fixed in their sockets. Care should be taken that the serial number of the dipoles, which 1s 
marked on them, corresponds with that of the instrument. A further important point is to ensure 
that they are mounted in their correct positions ; they are clearly marked TOP and BOTTOM, This 
precaution is necessary because the lower dipole has an appreciably greater capacitance to earth than 
that of the upper dipole, and its dimensions are adjusted accordingly. 


13. To insert the batteries and the valve, it is necessary to remove the sides of the instrument. 
For this purpose, the four dzus fasteners are loosened by counter-clockwise rotation through a right 
angle and the sides are then withdrawn. The batteries are inserted in the circular clamps, which 
are then tightened by means of the screws joining their extremities. The battery leads, which are 
terminated by annular cord tips, are then fixed on the battery terminals. On the completion of this 
operation, and after the insertion of the valve the sides may be replaced. To refix the fasteners, 
they should be turned slowly until they fall into place, then turned through about 90 degrees, when 
they close up with a snap. 


14. The instrument is prepared for operation by setting the switch 5S, either to position | or to 
position 2. The signal to be received should then be tuned in by means of the condenser C,, either 
aurally, with a telephone headset plugged unto the jack J,, or visually. For visual tuning indication, 
no plug must be inserted in the jack, and the switch S, should in the first place be set in the position 
RANGE 3. The other ranges may be used in the order 2 and 1 should the visual indication obtained 
on the previous range be insufficient for accurate observation. 
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Fic. 3.—Interior view trom the left. 





Fic. 4.—Interior view from the right, 
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15. When reading the scale of the tuning condenser, a preliminary observation of the position 

of the marking 0 on the upper or vernier scale, should be made. This will in general lie somewhere 

between two degree markings on the main scale. The lower of these gives the whole number of degrees 

in the reading. A further observation will show that one of the other markings of the vernier scale 

registers exactly with a marking on the degree scale below. The number of this marking on the 

vernier scale gives the decimal number of degrees. For example, if vernier marking 0 falls between 

62 and 63 degrees, and vernier marking 7 coincides exactly with a degree marking on the main scale, 

the exact condenser scale reading is 62-7 degrees. The calibration chart supplied with the instrument, 
and marked with the same serial number, gives the frequency corresponding to this setting. 


16. The test set is not capable of a very high degree of accuracy, and for making accurate frequency 
measurements, it should be used in conjunction with a precision heterodyne oscillator, such as the 
oscillator unit, type 12, described in another chapter of this publication. In the event ofa discrepancy 
between results obtained from the calibration of this test set and the oscillator unit mentioned, greater 
reliance should be placed on the calibrations of the latter instrument. 


17. When it is necessary to make a number of successive measurements in different locations, as 
when plotting field strength curves, the instrument may be carried in the hand instead of being erected 
on its tripod. In this case it is essential that the plane of the dipole aerials be maintained the same 
for all observations which are to be used comparatively, and also that the angle between the dipoles 
and the line joining their centre to the transmitting aerial remain the same. This condition is best 
satisfied when the transmitter and test set aerials are parallel. The highest reading of the field strength 
meter is also obtained when the dipole is parallel to the transmitting aerial, but it should be noted that 
this condition is not always desirable when using the instrument for frequency checking in conjunction 
with a standard oscillator. This matter is dealt with in greater detail in a chapter of this publication 
which deals with the oscillator unit, type 12. 


18. The handle of the instrument is so placed as to be equally suited for use with the dipole 
horizontal or vertical. The operator should, however, be careful not to screen the dipole with his 
body during any field strength comparison measurements. In making measurements of this type, 
an effort should be made to keep the aerials in the same position relative to the ground, to the 
transmitter, and to the operator’s body, throughout the period of the tests. 


19. During prolonged testing, it is advisable to use the same battery. If there is any great 
discrepancy between the readings of the meter M, on changing over batteries, it is advisable to renew 
the battery giving the lower reading. 


PRECAUTIONS: AND MAINTENANCE 


20. The test set, type 6, should be kept in good, clean condition throughout, any dust in the 
interior being blown out by clean, dry compressed air. The switches should be cleaned periodically 
with carbon tetrachloride, applied with a clean cloth free from fluff, or with a splinter of wood. This 
applies also to the pins and sockets of the valve and the dipoles, and to the jack contacts. 


21. Care should be taken that the variable condenser and the coil are not subjected to mechanical 
damage, either during cleaning, or by rough usage. Such damage will invalidate the calibration, as 
will any deformation of the calibrated condenser dial. 


22. Precautions in the use of the instrument have been dealt with in an earlier paragraph, but it 
is necessary to add that the dipoles should be handled with care, especially when fitted in theinstrument, 
and should not be jarred in any way. The screws retaining the sides of the receiver should be firmly 
screwed in, especially when the instrument is to be carried, as otherwise the test set might become 
detached from the side to which the handle is fixed and suffer damage from falling. 


23. The battery voltages, on load, should be tested before putting the instrument into service. 
They should be renewed if the voltage falls below 1:5. The batteries should be kept in a cool, dry 
place, and, if the test set is to be out of use for a long period they should be removed and put to some 
other use. The employment of aged batteries, especially where field strength comparison measurement 
is concerned, is inadvisable. 


24. The only faults to which the instrument is liable are battery failure and valve failure. The 
former should be guarded against by the precautions described in the preceding paragraph. If the 
readings of the output meter appear low, and the batteries are found to be in order, the valve should 
be renewed. Jack contact failure is repaired by cleaning and/or adjustment. 


25. It is advisable periodically to check the instrument calibration by means of a few “ spot i 
tests performed by receiving the signals of a crystal controlled oscillator or monitor, If any marked 
discrepancy is observed between the observed results and the calibration chart, the instrument should 
be returned to a maintenance depot for examination. 


APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information only, When ordering spares for this instrument, 
the appropriate section of AIR PUBLICATION 1086 must be used. 





Ref. No. | Nomenclature | Quantity | Ref. in fig. 2 | Remarks 
| I 
10S/11859 .. | Test set, tvpe 6 5 sie ie aa l 
| Principal components :— 

Condenser 
10C/10164 .. Type 385 3 C,, Cy, C, 0-005 uF. 
10C/351 : Type 669 1 C .. | 40uukF MAX. 
105/12042 .. | Dipole, aerial ’ 2 
10D/12041 .. Inductance, type 23 l 
1QOH/1749 .. Jack, telephone, type A 1 Jj, ; 
10A/12040 .. Microammeter, 0 to 250 1 M, , 

Resistance | 
10C/348 Type 755 1 R, ve | 500 £2 potentiometer. 
10C/349 Type 756 l Ky nm | 50 22. 
10C/330 | Type 757 i R, a f16Q. 

Switch 
10F/95 os | Type 210 1 S, | 2 position and off. 
LOF/10904 .. | Type 211 I a 3 position rotary. 

Accessories :— 

5A/1630 Cell, dry, 1-5v.. 2 B,, B, .. | Bluebell type. 
10OE/141.. Valve, D.D.207 .. 1 V; . | Mazda. 
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OUTPUT METER, TYPE 4 
(Stores Ref, 10S/70) 


INTRODUCTION 
1, The moving coil output meter, type 4, which is of conventional design, has been provided 
for the purpose of aiding the alignment of the beam-approach receivers, types R.1124A and R.1125A. 
Although it has been designed primarily for use with the above-mentioned receivers it may be used 
to advantage with any other apparatus developing an A.C. output voltage, which does not exceed the 
full scale deflection of the output indicator. 


2. It will be observed by reference to fig. 1 that the output meter is housed in a suitable wooden 
case having a detachable lid and a removable carryimg strap, thus making the instrument. réadily 
portable. ‘The length of the cable, which is 30 ft., allows the instrument to be removed a considerable 
distance from the apparatus when operating conditions make this necessary. 





GENERAL DESCRIPTION 


3. A theoretical circuit diagram of the output meter is shown in fig. 2 and it will be seen that it 
comprises a 900 “A micro-ammeter which is operated by the D.C. developed by the ‘Westinghouse 
full-wave rectifier W,. The metal rectifier consists of four rectifier elements. During that half- 
cycle of the output transformer secondary voltage, which makes the terminal B positive, current 
flows from B through the element 3 and the voltmeter, back to the receiver via the resistance R,, 
the element 2, the resistance R, and the terminal A. During the next half-cycle, current flows from 
the point A through the resistance R,, the rectifier element 1 and the meter to the point B, vza the 
resistance R, and the element 4. During this period the elements 3 and 2 are idle. 


4. The movement of the output meter is of the orthodox moving-coil type, having a scale 
calibrated in ten equal divisions. This instrument is not intended to indicate an accurate measure 
of the output and indications should not be taken as such. 


A.P.1186, VOL. I, SECT. 5, CHAP, 17 
5. The resistance R, reduces the A.C. input to the rectifier to within the limits required for 
the safe working of the microammeter. It will be observed that a fixed shunt resistance R, is provided 
and this is connected across the moving coil instrument by means of the switch S,. When the shunt 


900 wA 


Ry 

Adjusted so 

that Meter _ 

_ Resistance +Ry_R2 





= R> 250n 
A B 


Fig. 2—Output meter, type 4, theoretical circuit diagram 


resistance is in use the current indications are half and the power indications a quarter of those indicated 
when the shunt is not in use. The power input to the meter on the insensitive range must not exceed 
80 milliwatts, and when on the sensitive range, the power should not exceed 20 milliwatts. 


6. The multiplier resistance R, is connected in series with’ the microammeter and is adjusted 
during manufacture so that the meter resistance and R, together have a value of 250 ohms. _ It is 
included to enable the instrument to cover the required OUTPUT range. The output meter has an 
impedance of approximately 20,000 ohms. 


CONSTRUCTIONAL DETAILS 


7. A general view of the output meter is shown in fig. 1 and an underside view of the removable 
instrument panel, to which the output indicator and all the associated components are mounted, is 
given in fig. 3. Referring to fig. 1 it will be observed that the output meter comprises a wooden 





Fig. 3—Underside view of instrument panel 


Carrying case (1), which is provided with a detachable lid (2) and carrying strap (3). The output 
indicator (4), together with the sensitivity switch S, and connecting terminals (5), are mounted on 
the detachable wooden panel (6), which is secured with five screws. The scale of the output meter is 
calibrated in ten equal divisions and engraved 0-10. The pointer is adjusted for zero by means of 
the slotted screw head (7). 


8. A lead (8), 30 ft. long, is supplied for connecting the instrument to the receiver output stage; 
this lead is provided with spade connections at one end for connecting to the output meter, and plugs 
at the other for connection to the beam approach control unit or receiver to be tested: 


9. The underside view of the panel, which is illustrated in fig. 3, shows the paxolin mounting 
platform (1). This is fixed to the back of the output indicator (2) and is secured by means of the 
indicator input terminals (3), On the left-hand side of the platform will be seen the two wire-wound 
fixed resistances R, and R, and the Westinghouse metal rectifier W, is attached to the centre of the 
platform. The fixed resistance R,;, shown on the right-hand side, is soldered to conveniently situated 
tags. The sensitivity switch S, and the terminals for connecting the output indicator to the receiver 
are shown mounted on the wooden panel. 


OPERATION 


10. When utilizing this output meter to aid the alignment of the beam approach, receivers 
R.1124A and R.1125A, the spade tags of the lead (8 in fig, 1) must be connected to the input terminals 
of the meter and the plugs on the opposite ends of the leads must be connected to the telephone sockets 
on the beam approach receiver control unit. 


11. During alignment, the receiver output must not exceed the full scale deflection of the output 
indicator when the range switch is in the sensitive position and the receiver volume control turned fully 
clockwise. As a precautionary measure, the meter sensitivity switch should be placed in the insen- 
sitive position and final alignment, as described in A.P.1186, Vol. I, Sect. 3, Chap. 7, carried out on 
the sensitive range. 


12. Purposes othey than beam-approach receiver alignment—If{ the instrument is to be used in 
conjunction with any other apparatus, it should normally be connected across the secondary of the 
output transformer. Care must be taken to ensure that the instrument is not overloaded. 


13. In use, circuit resonance is normally indicated by the maximum deflection of the pointer 
in the right-hand direction and if a greater pointer deflection is required for a given input, the sen- 
sitivity switch -S, should be placed in the SENSITIVE RANGE position. Care should be taken 
(e.g. by reducing the receiver output to a minimum) before moving the switch, that the power input 
does not overload the instrument. Neglect of this precaution will result in the meter being seriously 
damaged. 


PRECAUTIONS AND MAINTENANCE 


14. The pointer of the output meter may require adjustment periodically for accurate zero 
alignment. This is effected by the raised slotted screw (7 in fig. 1); the blade of a small screwdriver 
is inserted in the slot and a gentle turn to the left or right, will correct for zero error. 


15. Care should always be exercised when using this output indicator, that the range switch S, 
is in the appropriate position for the power input being applied to the instrument, and if this pre- 
caution is neglected, the meter may sustain serious damage. Repairs to the instrument must not 
be undertaken by unauthorized persons. | 
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TEST SET, TYPE 65 
(Stores Ref. 105/137) 


INTRODUCTION -? 


‘1. ‘The test set, type 65, described in this chapter is intended for testing the communication 
- and direction-finding receiver R.1155. It provides simulation of all the working conditions necessary 
for checking both communication reception and D/F, Rone any condition being easily selected 
by means of switches on the front panel of the set, 


2. A view of the test set is given in fig. 1 and it will be seen that a meter and all controlg and 
terminals are on the front panel and that they comprise :— 


(i) Visual indicating meter (type 1). 

(ii) Four switches for selecting the test conditions. 
(iii} Four plug connections for connecting the receiver and power supplies to the set. | 
(iv) Terminals for connecting a signal generator, output meter and telephones. 


GENERAL DESCRIPTION 


3. The theoretical circuit of the test set is given in fig, 2. Al and A2 are dummy a aerials 
consisting of pure capacitances of 140 and 425 micro-microfarads respectively, ‘The total amount 
of screened lead between these condensers and the receiver plug must present a further capacitance 
of 100 micro-microfarads to earth. This is provided in the special leads supplied with the instrument. 


4. The dummy loop (D.L.) consists of a primary of 5 turns of 36 gauge D.S.C. wire, wound 
- over a secondary of 90 turns of the same gauge on a %& in. diarneter former with a dust iron coré, 
A 100s4F fixed condenser and a 100up1F variable condenser are wired in paralle] with the secondary. 
The input coupling coil (I.C.) consists of a 7-turn primary (24 gauge s.w.g.) Over which is woynd a 
secondary of {5 turns (36 gauge s.w.g.) also on a dust iron core former. An input correction Coil 
(C.C.) with a 504F condenser in parallel is wired in series with the secondary of the input coupling 
coil and the primary of the dummy loop, This coil consists of 20 turns of 28 gauge D.S.C, wire 
with a dust tron core. 


5. Switch S, has six positions: 5.W., M.W., D.F., L.T.4+, H.T.—, and H.T.+. In the first 
three positions, the switch connects the signal generator to the correct dummy aerial for H.¥., M.F. 
and D/¥. working respectively. The three remaining positions concern special tests in connection 
with the manufacture of the receiver and should be disregarded during use of the instrument for 
Crdinary test purposes. 


6. In addition to performing the foregoing functions, awitcli Si is arranged so that in the D.P. 
position, the H.T.+ supply lead is connected to pin No, 5 of the receiver power plug (i.e. the 
interlacked H.T. connection). In the S.W, and M.W. positions of the switch, the H.T. -{- is connected 
to pin No. 7 of the receiver plug. In the remaining a positions of the switch, the H.T.-} is 
connected both to pin No, 7 and to pin No. 5. 


7. Switch S, simply reverses the connections from the dummy loop aerial D.L, to the receiver, 
thus providing a 180-deg. phase change of the dummy loop voltage. 


8. Switch S, selects three different phasing resistances R,, Ry, R, and it has an open-circuit 
or infinite resistance position, These resistances, im conjunction with the input, coupling coils {I.C.) 
provide a network for the injection of the signal generator voltage such that the actual reception 
condition of the D/F. loop relative to the vertical aerial can be accurately Simulated. The open- 
circuit position of the switch corresponds to the “on-course”’ or zero signal position of the loap and 
the remaining three positions of the switch correspond to augles of deviation of approximately 10 deg., 
25 deg. and 90 deg. from the ‘“‘on-course’’ position. 


9. Switch S, has three positions, marked ‘‘N”, “++” and “—", It provides a slight variation 
of the ratio of vertical-to-loop aerial voltage, which variations are sect to enable the user to determine 
that the performance of the.receiver under test on visual D/F. is within specification limits. 


10. The telephone terminals are provided for monitoring purposes and are fed through a 
50,000-ohm resistance so that any load placed across them will have a negligible effect on the reading 
of the output meter which is connected to the output meter terminals. The output meter load 
resistance should be 5,000 ohms. The output impedance of the signal generator used should be low 
and of the order of 10 ohms. 
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11. The power supply required for the receiver is 70 milliamps at 250 volts for the H.T. and 
6 volts (4 to 5 amps. D.C. or 50-cycle A.C.) for the heaters. An A.C. power unit can be used for 
these supplies. It is most important that there is no connection betwe2n H.T. and L.T. supplies 
other than that provided in the receiver. Also, H.T.— must not be earthed. 


CONSTRUCTION 


12. The test set is contained in a metal case measuring 10} in. wide, 7} in. high and 5 in. deep. 
All the components are supported on a metal panel secured to the case by twelve screws round the 
edge and by the removal of these, the instrument may be withdrawn intact (see fig. 3). On the 
front of the panel are all the terminals, switches, cable connections and indicator meter necessary 
for the use of the instrument. These comprise telephones, output and signal generator terminals, 
visual indicator for direction-finding tests, four switches S,, Sy, S, and 5, and the plug connectors 
for the following:—receiver supply, visual indicator, loop and power supply. An earth terminal 
is also fitted. The functions of the switches have already been described in paras. 5 to 9. The 
connecting cables supplied with each instrument are numbered to correspond with the instrument 
number and it is important that they should not be interchanged with cables supplied with other 
instruments of the same type. 
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Fig. 3.—Back-of-panel view of test sect 


OPERATION 


13. This unit has been specially designed for carrying out certain tests of the R.1155 receiver 
These tests include all conditions of communication and D/F. reception all of which are capable of 
simulation by means of suitable operation of the instrument. In the following paragraphs details 
of actual tests and tabulated results are given. Slight variation of the figures may in some cases 
be expected as they will depend on the signal generator employed. In any case, deviation from 
these figures should be small and if the difference is considerable, irrespective of the type of signal 
generator used, it should be assumed that a fault exists. The test set has been lined up in comparison 
with a standard instrument and unless it has received mechanical damage it is likely to remain 


constant over a long period, The frequency bands covered by the R.1155 receiver are in five ranges 
as given below and the numbers relating to these are used in the descriptions of tests which follow :— 
Range 1 (H.F.) 13-5 Mc/s to 7-5 Me/s. 
Range 2 (H.F.) 7-5 Me/s to 3 Mc/s. 
Range 3 (M.F.) 1,500 kc/s to 600-ke/s. 
Range 4 (M.F.) 500 ke/s to 200 kec/s, 
Range 5 cr} 200 ke/s to 75 ke/s. 


Overall sensitivity: 2nd channel signal ratios: LF. break through: 

14. For overall sensitivity, 2nd channel signal ratios and I.F. break through measurements 
two dummy aerials are required, one to represent the trailing aerial and the other the fixed aerial. 
Suitable dummy aerials and connecting leads are incorporated in the test set and are selected by 
means of the switch S,. 


15. Conditions of test.—Receiver switch in the “Omni’’ position. 
L.F. filter “out’’. 
Deflection sensitivity switch in ‘‘high”’ position. 
Heterodyne switch ‘off’ except for C.W, working. 
H.T. volts 250. 
L.T. volts 6, 
Output lead 5,000 chms, . 
Test set switch S, in the M,W. position for ranges 3, 4 and 5. 
Test set switch S, in the S/W. position for ranges 1 and 2, 
Test set switch S, in the 0-deg. position. 
16. The figures in Tables 1 and 2 are representative of those obtained from a number of 
receivers, Tests should be made at two frequencies in each band. 





TABLE 1 
A B). (C) D) |B) F) 
Frequenc Site aod u lisse Tolerance EW. Image Image — break 
Range]  kejs. output input figures input’ | frequency | signal ratio | through 
(Milliwatts) | (Microvolts)| (Microyolts)| (Microvolts) {acjs) (db.) | = (db.) 











7-0 : | 24 1194. 77 64 

















8-0 1 1200 77 64 
5 10-0 53 | 10 | 7 «| 34 
40-0 29 | 1305 63 53 
45-0 2:7 1322 55 50 
5-0 24 | 1318 77 74 
5-0 50 {43390 «dt (itiHC«‘L:C(«i‘«aD 
4 10 | 46 3470 |) 357. =~ 46 
20 2.8 1570 38 
20 | 22. 1620 3} 
7 306 ~6| 80 1720 38 
10 6| 40 1770 50 
5 Low 2:0 1-6 9120 72 
#1430 hd 2-5 9550 | 3 84606ftOT71 
1615 10 |B 2635 | 44 71 
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(A) Noise output with volume control at maximum and carrier off. 


(B) Input required, modulated 30 per cent at 400 cycles to give 50 milliwatts output. Signal/noise 
ratio equal to or greater than 10 db. (Volume control adjusted so that the noise output with 
the carrier on and modulation off is equal to 5-0 milliwatts. Where the noise output with 
volume control at max, carrier on and modulation off is less than 5-0 milliwatts, the valume 
contro] should be turned to maximum), 


(C) The figures are the tolerances on the figures in column (B). 


(D) Input required, C.W. (heterodyne switch on, modulation off) to give 5-0 milliwatts output. 
Volume control adjustment same as for (B). 


(EZ) Image signal ratio in db. relative to input (B). Volume control adjustment same as for (B). 
(fF) IF. break through in db, relative to input (B). Volume control adjustment same as for (B). 
(*) Frequencies at which ganging adjustments are carried out. 


‘ % TABLE 2 








































| (A) (E) (F) 

Hee uency Noise Image Image | 1.f. break 

Range Mc/s. { output ' frequency |signal ratio}! through 
(elwatts) {Mejs. ) (db.) {db.)} 





0-1 greater 
than 100 
— a d 
1-5 greater 


{ than 100 






| greater 
than, 100 










greater 
than 100 










greater 
than 100 








freater 
than 100 












*2.0 greater 
than 100 
I 13-0 | oreater 
than 100 
#16.0 | greater 
than 100 
185 Q-2 6-6 


22 | greater 
than 100 


{*) Frequencies at which ganging adjustments are carried out. 
Test set switch 5S, in the S.W. position (dummy fixed aerial in circuit). 


AV.C. characteristics 
17. Signal generator connected vie the dummy trailing aerial (ie. test set switch S, in the 
M.W. position and switch 5, in the 0-degree position.) 
Conditions of test—~Receiver switch in the A,V.C, position. 
Receiver tuned to 350 kc/s. 
L.F. filter switched out. 
Deflection sensitivity contro] in “high” position. 
Heterodyne switch ‘‘off’’, | 


18. The carrier should be modulated 30 per cent at 400 cycles and the signal generator level 
set to 100 microvolts. Adjust the receiver volume control so that an output of 10 milliwatts is 
obtained. Increase the input level to 10,000 microvolts. The output should now not be greater 
than 25 milliwatts. 


Tests for D/F. reception 


19. The general performance tests for D/P. reception are divided into two groups as‘under:— 
Group 1,—Tests which are all taken at the same frequency. 
Group 2.—Tests which are taken at predetermined spot frequencies, on each of the D/F. tuning bands. 


20. Group 1—The signal generator is connected to the receiver via the test set and the receiver 
and test set are initially set as follows :—~ . 
Conditions of test.—Receiver wavechange switch on range 4, 
Signal generator is set to 210 ke/s., carrier modulated 30 per cent at 400 cycles. 
Volume control at convenient level for monitoring, 
L.F. filter switched “‘in”’. . 
Heterodyne switch “‘off’’. / 
Switching oscillator control in ‘‘slow’’ position, 
Test set switch S, in “D/F.” position. 
Test set switch S, in “N” position, 


21. Test 1, Set the vertical aerial trimmer condenser and check the visual D/F. sense.— 
Put the receiver switch in the ‘‘balance”’ position. 
set the signal input level at 200 microvolts. 
bg the meter amplitude control so that the visual indicator meter needles are at a convenient 

eight. , 

Adjust the balance control until the visual indicator needles intersect on the centre line of the scale. 
Turn the receiver switch to the “visual” position. 
Then turn the meter amplitude control’to the maximum clockwise position. 


(2) Put the test set switch S, in the 10-deg. position, Turn the deflection sensitivity control 
to the “‘low” position, It should now be possible to obtain three-quarters full deflection 
and quarter full defiection of the visual indicating meter, within the limits of adjustment 
of the aerial trimmer condenser C,, Full deflection of the visual indicator needles is such 
that the lower needle is over the zero mark on the meter scale and the upper needle is 
well up near its upper limit. 


(6) With the test set switch S, still in the 10-deg, position, turn the deflection sensitivity 
control to the “high” position, put switch S, in the “L” position. Adjust receiver aerial 
trimmer (C,) to give full scale deflection, which, should be to the left. The aerial trimmer 
is now correctly set. Put S, in the “R” position and check that the meter gives full scale 
deflection to the right within the limits of the switch S,. 


22. Test 2, ‘Check that the visual indicator needle does not rise again at 90 deg. off course.— 
With the operational switch in the balance position of the previous test :— 
Turn meter amplitude control to ‘‘minimum”’ position, 
Check balance. 
Input level 200 microvolts. 
Move operational switch to ‘‘visual’”’ position. 
Put test set switch S, in 90-deg. position. 
The needles should now be fully deflected within the + limits of the switch S, for both the ‘‘L” and 


“R” positions of the test set switch S,. The deflection sensitivity control must be in the “high” 
position for this test. 


23. Test 3. Check deflection sensitivity conirol.— 
With the input level still at 200 microvolts:— 
Return the receiver operational switch to the ‘balance’ position, 
ee the meter needle intersection to some convenient height by means of the meter amplitude 
control, ! 
Check the balance. 
Turn the meter amplitude control to maximum. 
Turn the receiver operational switch to “visual’’. 
Put the deflection sensitivity control in “low”. 
Put the test set switch S; in the 25-deg. position. 
The indicator needles should show full-scale deflection, within the + limits of the test set switch 5S, 
for both positions of the switch S,. 
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24. Test 4. D/F. sensitivity measurements ai slow and fast switching speeds.—Sensitivity 
measurements are made in the following manner. 
Conditions of test, Volume control turned down to some convenient level for monitoring. 
L.F. filter switched ‘in’ 
Heterodyne switch ‘‘off’’. 
Switch S, in the “D/F.”’ position, 
Switch 5S, in the “N” position. 
Meter amplitude control at maximum. 
Receiver operational switch in the “Vvisual’’ position. 
Deflection sensitivity control in the “high’’ position. 
Switch S, in the 25-deg. position. 
Adjust input level so that the indicator needles‘intersect at a distance of approximately ~ in. from 
the centre line. 
Put the operational switch in the “balance’’ position. 
Adjust the balance control so that the intersection of the needles occurs on the centre line of the $cale 
Return the operational switch to the “visual” position, 
Readjust input level so that the intersection of the indicator needles is a distance of - in. from 
the centre line. 
The intersection should now be the same distance from the centre line for both positions of Sy, i.e., 
f; in. to the left of the centre line for the “L” position of S, and + in. to the right of the centre line 
for the ‘‘R” position of S,. If the deflections are not the same they must be made to agree and 
be equal to +f; in. by slight adjustments to the balance control and to the input level, The input 
required to satisfy these conditions is taken as the visual D/F. sensitivity figure. 


(4) Sensitivity at slow switching speed. Put the switching speed control to “slow”. and 
increase the D/F. sensitivity as described above. The input required for + in, sideways 
deflection should be less than 25 microvolts. 


(b) Sensitivity at fast switching speed. Measure the sensitivity with the switching speed 
control in the “fast” position, The input required for -j, in. sideways deflection should 
be within -- 50 per cent of the figure obtained for (a). 


25. Test 5. Check limitey—Return the switching speed to “slow” and with the operational 
switch in the “balance” position turn amplitude control to minimum and adjust meter balance 
control for balance. Put in a signal of 1 volt R.M.S. carrier. The indicator needles should not come — 
higher than the bottom of the L and R markings on the meter scale, 


26. Test G. Check the balance control,_— 
Adjust signal input level to 200 microvolts. 


Adjust the meter needle intersection to some convenient height by means of the meter amplitude 
contro]. 


Move the balance control to the limit in both the clockwise and counter-clockwise directions and 
note limiting positions of the intersection of the needles, The intersections should not be less than 
} in. from the centre on either side, 


27. Test 7. Check the H.T. interloching, —Turn the test set switch S, to the M.W. position. 
It should now not be possible to operate the receiver in the “Balance”, “Visual” or ‘Figure of eight’ 
positions of the receiver operational switch. 


28. Test 8. HF. break through via the H.T. supply leads.—This test is for checking condensers 
Cyos (H.T.—) and Cy, (H.T.-+). 
Conditions of test. 
Carrier frequency 210 ke/s, 
Carrier modulated. 30 per cent at 400 cycles 
Receiver operational switch on “‘omni”’ 
Volume control at maximum, 
Heterodyne switch “‘off”’. 
L.F. filter “out’’, 
Test set switch S, in the M.W. position. 
Test set switch S, in the 0-deg. position, 
Adjust input level to give 50 mW. 


Switch modulation off and note the noise level. (This should normally be between i and 10 mW,). 
With the modulation still off, inject 20-volt 50-cycle A.C. by means of a transformer winding connected 
between the H.T. positive terminal of the power unit and the H.T. terminal of the D/F. test set 
(i.e, in series with the H.T, feed). The test requirement is that the output should not increase by 
more than 2 to 3 mW. when the 20 volts A.C. is applied. Ifthe output increases to 30 mW. or more, 
‘ one or other, or both the condensers C,), and C;, are faulty. To find which condenser is the faulty 
one, the following procedure may be adopted:—Clip a 4F condenser between receiver chassis and 
H.T.-}- on the receiver. Ifthe output drops to about 5 mW, ([0 mW. in the case of more noisy 
receivers) this indicates that C,, across H.T. + is faulty. Clip a 44 condenser between receiver 
chassis and H.T.— on the receiver. Ifthe output drops to about 5 mW. (10 mW. in the case of more 
noisy receivers) this indicates that C,,, across H.T.— is faulty. If the output falls by only a few db 
a 4¥F is put across H,T.-+-, or rises by a few db when 4uF is put across H.T.—, then both condensers 
are faulty, | 


29. Test 9. Check aural sense switch.—With the adjustments exactly as in the previous test, 
put the test set switch S, in the “L” position and move the receiver aural sense switch backwards 
and forwards between the “L” and “R”’ positions, The signal as heard in the monitoring telephones 
or as indicated on the output meter should be considerably louder in the “L” position of the 
handswitch than in the “R” position. Move the test set switch S, to the “R” position and repeat 
the test. The signal should now be lowest in the “R” position of the handswitch. 


30 Group 2. Test 10. Sensitivity for figuve-of-eight reception. 
Test 11. Visual D/F. sensitivity. 


Test 12, Check for symmetry and sense of the visual D/P. indicator. 


Details of these tests are given in Tables 3 and 4, The signal generator is connected to the receiver 
via the test set. 





TABLE 3 

Test 10 Test 11 Test 12 
Receiver operational switch | Figure-of-eight Visual Visual | 
Switching oscillator speed | Slow Slow 
Deflection sensitivity | | High | High | High 
Meter amplitude control Max, Max, a 
L.F. filter switch | Out | In In 
Heterodyne switch Off OLF Off 


Volume control 


Test set switch 5, 
Test set switch 5S, 
Test set switch S, 


Test set switch S, 


Output 





| At max. if noise less than 


0-5 milliwatt with carrier 
on, modulation off. If 
noise greater than 0-5 
milliwatt, 
control so that noise is 
equal to 0-5 milliwatt, 
ie, 20 db, below 50 
milliwatts 


| DIF. 


deg. 


N. 


| 50 milliwatts 


set volume | 


Adjusted to any | 


convenient level 
for monitoring. 


D/F. 


IL, and R 
25 deg. 
N. 
in, sideways 
deflection of 


intersection of 
neédles 


‘Land R 


Adjusted to any convenient 
level for monitoring. 


D/F. 


10 deg. 


Between + and — limit 
positions 


Full deflection of visual 
indicator within + limits 
of S, Deflection should 
be to the left when S, is 
at L and to the right 
when S, is at R 
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TABLE 4 
Test 10 Test 11, Test 12 | 
Figure-of-eight Visual D/F, sensitivity Check for full deflection and 
sensitivity (microvolts) (microvolts) | sense 
Range | Frequency a } 
| Input Check with | Check with 
B c D | level switch Sin | switch Sin 
Tolerance |} Typical! Tolerance | (microvolts) |““L” position | ‘'R” position 
31 
300 26 | 40 
17 300 
12 





13 


- Yr SY SRT 


25 
_ | 
200 
25 
/ 200 
8,000 
10,000 








* Frequencies at which Test 12 should be carried out. 


31, The fignres given in columns A and C of Table 4 are representative of those obtained from 
tests carried out on a number of receivers, Tests should be made at the frequencies indicated, 
Le. two frequencies in each band for Test 10 and one frequency in each band for Test 11. The figures 
obtained should not be greater than those given in columns B and D. In addition the receiver 
should pass the check test (12) at the frequencies indicated by the asterisks in Table 4. 


Lining up H.F. cireuits 

_ $2, The signal generator is connected to the appropriate terminals on the test set. As the 
R.1155 is primarily a D/F, receiver on the M.W. and L.W, ranges (3, 4 and 5) and primarily a 
communication receiver on the S.W. ranges (1 and 2) it is essential that the receiver be lined up 
under these actual operating conditions. It must not be lined up with the operational switch in 
either the “Omni” or ‘Omni A.V.C.”’ positions on ranges 3, 4 and 5 nor on the short wave ranges 
(1 and 2) with the switch in any of the D/F. positions. Ganging on the S,W. ranges 1 and 2 follows 
conventional practice, but on ranges 3, 4 and 5 special methods for injecting the signal which simulate 
actual D/F. operating conditions must be employed. 


33. Two methods can be used, both employing the dummy aerial contained in the test set. 
The second method given below has the advantage that it is not necessary to hold the D/F. switch 
over when lining up. : | 


Method I 


(i) Connect signal generator to the fixed aerial (S, at SW). 

(ii) Set receiver operational switch in ‘‘figure-of-eight” position. 
(iii) Hold aural sense switch over to either “left” or “right” position. 
Method 2 

(i) Inject signal generator voltage into dummy loop circuit, 

(ii) Set receiver operational switch to the ‘‘figure-of-eight” position. 

34. The following test conditions are necessary :— 

(i) Volume control at maximum so adjusted that the noise level does not exceed 1 milliwatt. 
(ii) LF. filter switched out, 
(iit) 


3, 4 and 5. Method 2 


S.W. ranges 1 and 2 


Deflection sensitivity control in the “high’’ position. 





























Position of Position of Position of Position of 
Wave range receiver aural ae test set test set 
operational switch hand switch switch S, switch S,; 
M.W. and L.W,. ranges ‘Figure-of-eight Held over 0 deg. 
3, 4 and 5, Method 1 
M.W. and L.W. ranges Figure-of-eight Normal 90 deg. 















Omni Normal 






35. The ganging operation follows normal practice. The signal generator carrier is modulated 
30 per cent at 400 cycles and the output meter is used as a tuning indicator. The input level should 
be such that the output meter reading is of the order of 10 milliwatts. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. When ordering spares for this 
equipment the appropriate section of AIR PUBLICATION 1086 must be used. 


rt 

















Nomenclature Qty. Ref. in fig. 2 Remarks 
108/137 Test set, type 65 
Principal components 
TED l Ch 1,250nH 
e hl 200 ut 
Type ] Ch.2 1,250 4H 
Type | Ch.3 3H 
Coil 
Type 1 DL Dummy loop 
Type 1 } cc Correction coil 
ype I Ic Input coil 
Condenser diesit 
Type ! C. | 495 un 
Type I Cy; nites 
Type 1 Cy, 0-0003 nF 
Type 1 C, 0-0003 4% 
Type 1 C4 0-002uF 
Type l C, 100npt 
Type I Cs 1004unF (variable) 
Type I Cy 50nuF 
Resistance | 
Type 1 R, 150 ohms 
Type ! Re _ 300 ohms 
Type l R; 820 ohms 
Type 1° R, 20 ohms 
Type i Rs 20 ohms 
Type 1 Rs 100 ohms 
Type ] Ri: ° 50,000 ohms 
Switch ; 
Type 1 S, 6 positions 
Type l S. Reverse 
Type 1 Sa 3 positions 
ype l Sy 3 positions 


| 
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TEST SET, TYPE 7 


(CRYSTAL TESTING) 
(Stores Ref. 10S/10500) 


INTRODUCTION 


1. The test set, type 7, is introduced to provide a means whereby standard crystals may be 
tested for general activity and serviceability. The instrument is portable and measures 14 in: by 
6f, in. by 3% in. The case contains the H.T. battery and the filament heating accumulator. The 
general appearance of the instrument is shown in fig. 2. 


GENERAL DESCRIPTION 


2. A theoretical circuit of the test set, type 7, is shown in fig. 1. The valve V, (V.R.44) isa 
double-diode triode, the triode serving as an oscillator controlled by the crystal under test, a single 
diode being utilised as a rectifier of output current. The rectified current is measured by the D.C, 
miuliammeter. 


3. The switch S, is a 4-pole 2-way rotary switch with positions, “TEST A” and “TEST B”. 
In position ‘TEST A” the crystal under test is connected between grid and filament of the valve Vj, 
whilst the range switch S, and the oscillatory circuit are included in the anode circuit of the triode 
portion of the valve. 


4. The range switch S, is a 3-pole, 4-way rotary switch and has four frequency ranges coyering 
1to10Mc/s. Its function is to select a suitable value of inductance which together with the variable 
condenser C, will constitute an anode load that can be tuned to resonance with the frequency of-the 
crystal under test. This condition will give maximum R.F. voltage applied via the coupling condenser 
C, to the diode of valve V,, and the rectifying properties of this diode will give a proportionate output 
of direct current. The value of the diode loading resistance is varied according to the position of 
the frequency range switch S,, R, being short-circuited in‘ position 3 and R, R, being short-circuited 
in position 4. 

5. In position “TEST B” of the switch.S, the crystal under test is connected between anode 
and grid of the valve V,, and an aperiodic load consisting of the resistance R, and the condenser C, 
is connected in the anode circuit of the triode of the valve V,. 


6. The milliammeter M, can be adapted to measure the rectified diode current, the H.T. battery 
voltage, or the accumulator voltage. Modification of the milliammeter connections is made by the 
various switch positions marked “OFF” (4), “‘L.T. VOLTS” (3), “H.T. VOLTS” (2) and “OUTPUT” 
(1) respectively. In the first position of the switch the power supplies are disconnected, With the 
switch in the ‘L.T. VOLTS” position, the valve filament and the milliammeter are connected across 
the accumulator, the resistance R, being connected in series with the milliammeter to obtain a full 
scale reading of 2 volts. The accumulator is therefore tested on load in this position of the switch. 
The valve filament remains connected to the accumulator in the next position of ‘the switch “‘H.T. 
VOLTS”, and the milliammeter is connected in series with the resistance R, across the H.T. battery. 
Full scale deflection in this position is 200 volts and the H.T. battery is tested on load. The fourth 
position of the switch “OUTPUT” connects all supplies, and the milliammeter, as such, is in. series 
with the diode load. In this position the meter measures from 0 to 1 milliampere, and indicates 
the output of the test set with the selected crystal in position. 


7. ‘The position “TEST B” of the switch S, is provided so that the crystal may be tested under 
simulatory conditions of the equipment with which it is used; but the position “TEST A” should 
normally be employed, and resonance obtained with the use of the range switch S, and the variable 
condenser Cy. In both tests comparison should be made with a standard crystal. 


8. The resistances R,, R,; and R, represent the diode load and are selected.according to the 
position of the range switch S,. A pilot lamp PL, is connected in parallel with the filament and 
indicates when the test set is switched on. 


9, When the crystal is connected between anode and filament of the valve V,, grid bias is 
provided by the resistance R, which is by-passed by the condenser C,. The resistance Ry, provides 
the grid bias when the crystal is connected between grid and filament. 


10. The triode portion of the valve V, is coupled to the active diode by means of the condenser 
C,. The condenser C, is an H.F. by-pass condenser provided on the lowest frequency range. The 
condensers C, and C, are H.T. blocking condensers provided to enable the spindle of the variable 
condenser C, to be earthed. 


11. The H.T. battery and L.T. accumulator are connected to the instrument proper by means 
of flexible leads, the H.T. leads are fitted with service type plugs, and the L.T. leads with, spade 
terminals. Each lead can be identified by an insulating sleeve which is suitably engraved, 


CONSTRUCTIONAL DETAILS 


12. The construction of the instrument will be described with reference to the illustration. 
Fig, 2 shows the panel of the instrument and the instruction card inside the lid. The case (1) is of 
steel sheet with welded joints and is finished in black. It consists of two compartments, the lower 
of which contains the batteries. The instrument panel carries the whole of the electrical components 
of the instrument proper. On the left of the panel is the milliammeter (2) which is a direct current 
moving-coil instrument with a scale reading of 0 to 1 milhampere, I3elow the milliammeter is the 
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Fig. 2.—VIEW SHOWING PANEL AND INSTRUCTION CARD 


range switch (4). To the right of the milliammeter is the test switch {3) marked “TEST A’”’ and 
“TEST B”. The crystal-holder is situated at the top centre of the panel and directly below 
is the pilot-lamp cap (7). At the bottom centre of the panel is the output switch (5), the remaining 


feature being the variable-condenser control (6) which is fitted with a slow-motion control (9) and 
a scale marked 0-100 divisions, this is located on the right-hand side of the panel. 
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13. Fig. 3 is a view of the instrument with the lower compartment open with the batteries 
removed. The components on the underside of the panel are shown and reference should be made 
to fig. 1 for circuit annotations. The smaller components are annotated, and listed on a paper slip 
pasted on the inside of the case. 


OPERATION 


14, Test the accumulator on load with the switch S, in position ‘“‘L.T. VOLTS”. The full scale 
deflection is 2 volts and the accumulator should not be allowed to dtop below 1-9 volts on. Joad. 


15. With the switch in the “H.T, VOLTS” position the full scale deflection is 200 volts and 
the H.T. voltage should be adjusted as nearly’as possible to 100 volts by means of the battery taps. 


16. With the switch in the “OUTPUT” position the diode output current is measured by the 
milliammeter, with a scale reading of 0 to 1 milliampere. 


17. Comparison tests should be made as follows:—-Place a standard crystal in the qrystal 
holder of the test set, type 7, switch S, to ‘‘TEST A”, select the appropriate frequency range in S, 
and switch $, to “OUTPUT”. Tune the variable condenser C, to resonance i.e. maximum reading 
in milliammeter. Make a note of the reading obtained and remove the standard crystal. Place 
the crystal for test in position and carry out the tuning procedure as described above, The reading 
obtained should not be less than that obtained for the standard crystal. For “TEST B” the switch’ S, 
should be in position 1. 


18. If desired, a useful tabulation of standard readings can be made on the instruction card 
provided inside the lid of the test set. 


19. Due to deterioration of valves and H.T. batteries, incorrect readings may be obtained 
when testing crystals for output, with consequent. possibility of rejection of serviceable crystals. 
It is therefore necessary to obtain standard measurements from crystals which have given satisfactory 
results in particular types of equipment, 


20. The following: procedure should be carried out in order to eliminate any error due to ageing 
of the test set. 


(i) Several crystals which have-been found to give satisfactory -results in particular types of 
equipment are to be measured for output in the test set, type 7, and a standard minimum 
output limit crystal established for each type of equipment. These standard crystals 
should be retained and used as follows when testing other crystals. 


(ii) The standard crystal for the particular equipment concerned is to be measured for output 
in the vest set, type 7. 


(iii) The activity figures so obtained are to be used-as the minimum output limit for the new 
crystals intended for use in the same equipment. 


91. The standard crystals should be checked from time to time in the apparatus from which 
they were originally selected to ensure that they still function correctly. 


BATTERIES 
22. The batteries required for use in the test set, type 7, are as tollows:— 
Gi} U.T. supply. One accumulator, 2 volt, 7 ampere-hours. 
(ii) H.T. supply. One battery, dry, 120 volt, type B. 


PRECAUTIONS AND MAINTENANCE 


23. The instrument requires very little maintenance in service. After using, ensure that it 
is switched off before closing the lid. Failure to do this may result in damage to components of the 
instrument. 


24. When not in use, the lid should be closed and the instrument kept in a clean dry place. 


25. Care should be taken that the battery plugs make good electrical contact in the battery 
sockets. When opening the case for inspection or removal of any battery, care must be taken tosupport 
the upper portion in such a manner that no strain is imposed on the battery leads and plugs. The 
valve V.R.44 should be tested periodically for emission, as deterioration of the filament with age 
may cause inaccurate readings whilst testing crystals. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. When ordeting spares for this 
equipment, the appropriate section of AIR PUBLICATION 1086 must be used. 


Ref. No. 


10$/10500 


1OA/9752 


10A/11270 
1OA/12775 
10A/11970 
108/48 
108/45 


10/7906 
10C/8804 


10C/10394 
10C/10395 
10C/11034 
10C/10165 
10X/ 


10H/1i224 
10H/9615 


10A/11838 
10A4/11839 
10A/11272 
5/360 


10A/12777 
10H/9112 
{01/9113 
10C/6148 


10C/9762 
10C/1708 


10C/1541 
10C/237 
10F/600 


10F/601 
10E/10542 


5A/1514 
SA/1615 


Nomenclature 


Test set, type 7 
(Crystal testing) 


Consisting of :— 


Boxes, battery 


Cap 
Lamp, type 11 
Valve, type 10 
Case 
Case, transit . 
Coil-panel-assemblies 


Condenser 
Type 125 
Type 230 


Type 404 

Type 405 

Type 437 

Type 386 
Crystal 
Holder 

Crystal, type 9 

Valve, type S 
Knob 

Type 10 

Type 11 
Lampholder, type 4 
Lamp, filament, 2-5 volts, 

0-3 amp. 
Milliammeter 0-1 mA, 


Resistance 
Type 6148 
Type 283 
Type 1708 


Type 154] 
Type 689 
Switch 3 
Type 500 
Type 501 
Valve, type V.R.44 


Accessories :— 
Accumulator, 2 volts, 
Ab 


7 ‘ 
Batteries, 120 volts, 
type B 


Ly, La, Ls, Ls 








Ref. in, fig. 1 Remarks 





1 to 10 Me/s. 


Teak, painted acid-resisting 
black, 14 in. by 6% in, by 
3% in, 


Signal lamp, 

Steel clip. 

18 s.w.g. steel sheet. 

For test set and 3 valves. 

Fitted with 2 coils, air core; 
and 2 coils, iron-dust 
core. 


Cy, Cs 0-01 nF. 
Cs 0:0005 4 F, variable, air 
attelegeests 
C 10 put. 
C 30 uy F. 
Cs 0-0001 uF. 
C; 0-1 i FE. 
Ky 
9 pin. 


Moulded ebonite. 
Phenolic resin. 


Spring-grip. 
PL, 
M, Moulded phenolic resin. 
Battery, red. 
Battery, black. 
Ry, Rg 30,000 ohms, 
Ry 20,000 ohms. 
Reg 50,000 ohms. 
Rs 2,000 ohms. 
Ry 200,000 ohms. 
R 20,000 ohms. 
Rs 7,000 ohms. 
S Sepole, rotary, 2-way. 
Se, ‘Sy 3-pole. 


— 


Celluloid case. 


Dry. 





* The valve V.R.44 is being replaced by valve 210 DDT, Stores Ref. 10E/337; incorporating 
valve adaptor, type 30, Stores Ref. 10A/12885 (see A.P.1186/D}. 


** Adjusted during final test. 


replacements required. 


Test set should be returned to Maintenance Unit when 
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SECTION 5, CHAPTER 22 


THE OSCILLOSCOPE, TYPE 7 
(Stores Ref. 10S5B/102) 
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INTRODUCTION 


1. The oscilloscope, type 7, is a portable cathode ray oscillograph using a 34 in, diameter 
single beam tube and is intended to give a graphical representation, as a function of time, of any 
effect which can be made to praduce an equivalent electrical effect irrespective of whether the initial 
effect is of an essentially electrical character or not. It provides qualitative information given by 
the instantaneous two-dimensional recording facilities of a cathode ray tube. When suitably 
calibrated, quantitative results may also be obtaimed. 


9. The instrument.is fitted with a recurrent linear time base circuit of three valves, opdrating 
over a range from 5 to 250,000 c/s, permitting the continuous visual examination of repeating 
waveforms up to frequencies of the order of 3 to 5. Mc/s. The time base is of the hard valve type 
designed to give stability and positive synchronization at the highest frequencies without loading 
the work circuits under test. Provision is also included to enable photographic recording of transient 
traces by adapting the time base for single stroke operation. 


$ Self-contained resistance-capacitance coupled amplifier circuits are included to provide 
either a single asymmetrical stage or a single stage symmetrical input and output amplifier. 
Alternately the two valves may be connected in cascade to provide a two stage asymmetrical] amplifier 
to enable measurements to be made of voltages of the order of 10 mV and over. A 10 cm. graticule 
is provided, Seven valves in all are employed, four pentodes, a triode and two rectifiers. 


4, The cathode ray tube has a screen diameter of 88 mm. and the fluorescent screen is of the 
“D” type with green response. The Y—plate sensitivity is of the order of 1:3-volt D.C. or 0-45-volt 
R.ML.S. per millimeter; the X~—plate sensitivity is 2-8-volt D.C; or 1-volt R.M.S. per millimeter approx. 
Calibration is of the order of 50 volts peak to peak and 17-7 volts R.M.5. 
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5. Power supplies for the instrument are obtained from the single phase A.C. mains of 40 to 
100 c/s and provision is made for inputs of 110 and 200 to 250 volts, Independent power supplies 
are provided for the cathode ray tube and the time base and amplifier. The first supplies 1,100 
volts D.C., at low current rating, and shift voltages for the tube; the second.provides 500 volts D.C. 
at high current for the two amplifiers and the time base. The power consumption is approximately 
120 watts. 


6. An illustration of the oscilloscope, showing the panel controls, is given in fig. 1. The 
overall dimensions are,.approximately, 13} in. (84 cm.) high, 8$ in. (22 cm.) wide and 19} in. (49 cm.) 
long. The weight of the compicte instrument is 40 Ib. 


GENERAL DESCRIPTION 


7. Acomplete circuit diagram of the oscilloscope, type 7, is shown in fig. 2. It should be noted 
that the various component parts of the instrument, such as the time base and the amplifier are 
really independent circuits which are available for application to the cathode ray tube when required. 
As supplied, the standard: instrument has those connections made according to the conventions 
of -general practice, that is, the time base-is applied to the horizontal axis for deflection from left 
to right and the amplifier is applied to each singly or, in cascade, to a single deflector plate of the 
C.R.O. for vertical deflection. 


Time base 


8. The time base circuit consists of two indirectly-heated pentode valves V, and V, with a 
triode Vz. In order to apply a time base deflection to ari oscillograph il 1s generally desirable to 
obtain a linear saw-tooth voltage wave-form., Such voltages are obtained from relaxation oscillators 
producing saw-tooth wave-forms derived from sequential gradual charging of a condenser through 
a high resistance and its sudden discharge. ‘The simplified diagram of fig. 3 will help to an under- 
standing of the processes. In this diagram, so far as possible, the annotations of fig. 2 have been 
preserved but in certain instances these represent “lumped” components, 


9. Referring to fig. 3, the time base condenser C will charge linearly through the indirectly- 
heated pentode V, which forms part of a constant current device operating over the flat part of the 
V/V, characteristic. This process carries the cathode of an indirectly-heated triode ‘V, increasingly 
negative relative to its anode. The grid of V,is, however, appreciably negative relative.to the anode 
due to voltage drop in Re produced by the anode current of an indirectly-heated pentode V;. 


10. As soon as the cathode of the triode V, has travelled sufficiently negative to approach 
the potential present on the grid of that valve it will commence to pass current and a voltage drop 
will be present across the combined resistance R, (variable) and R,,. This will swing-the suppressor 
grid of V, negative causing the anode of V, and, in consequence, the grid of V, to travel positive, 
This action is cumulative and the condenser C therefore discharges rapidly through V, until, when 
it becomes discharged, no further current flows through R,-R,, and the cycle repeats. 


ll. The value of R, plus R,, has a lower limit set by R,, and is adjustable by R,. This value 
affects the amplitude of the triggering impulse present in the grid circuit of V,. Due to its presence 
in the discharge path it also modifies the flyback period. This control of Rg is designated TRIGGER, 


12. The voltage developed across the condenser C before each successive discharge through 
V, is dependent upon the extent by which the grid of that valve is maintained negative relative 
to its anode by the voltage drop across the variable resistance R, Adjustment of the magnitude 
of this resistance, therefore, provides control of AMPLITUDE. 


13. Synchronization of the time base is effected by injecting a fraction of the work voltage 
into the control grid of V;. The rate of charge of the condenser C depends upon the capacitance 
of C and the current flowing through V,. In the circuit diagram of fig. 2 the condenser C is represented 
by the bank of nine condensers C, to Cy, and Cag, selected by the switch $,. This selection gives 
rough control whilst a progressive adjustment is provided in the form of a VELOCITY control 
potentiometer R,, varying the screen volts on the pentade charge valve V4. 


14. The switch $, is part of a control labelled CONDENSER, and it selects the various time 
base condensers in descending order of capacitance. In the last position only the circuital stray 
capacitances remain in the circuit. On the fastest two time base speeds, as imposed by the condenser 
C,, and the “‘strays’’, a negative signal is injected into the grid of the C.R.T. during the time base 
flyback in order to suppress the return trace during this period. In the same way, via Rg, and Ry, 
through the switch S, a positive impulse of an amplitude which increases with frequency is applied 
to the same circuit so as to increase the brilliance with increase in speed without necessitating manual 
adjustment of the BRILLIANCE control Rg. 


Single stroke time base 

15. For certain applications, however, it is far more convenient to operate the time base once 
only at a chosen time. Such conditions apply particularly to the investigation of transients. For 
this purpose it is essential that the time base sweep should be capable of initiation at the appropriate 
point in time, and a recurrent sweep would, in any case, introduce confusion of the final trace. 


OH T+ 





O SYN. 


Fig. 3.—Simplified time base circuit 


i6, Referring to fig, 3, the injection into the grid of V,; of the voltage drop produced across 
R.—-R,, when the condenser C becomes charged to a voltage sufficient to cause current to flow through 
the triode V,, allows the time base to become self-running. Thus, if arrangements are made to prevent 
this voltage from being applied to the pentode V;, by short-circuiting the grid of that valve with 
the switch S,, the time base will no longer repeat, 


17. After switching ON, the voltage across C will gradually increase until it carries the cathode 
of V, to a value sufficiently near the voltage drop across R, for V, to pass an anode current equal 
to that flowing through V;. Once this condition has been realized the voltage across C will remain 
constant at an equilibrium value which corresponds to slightly more than full screen deflection on 
the cathode ray tube. 


18. All that is now needed in order to produce a single stroke sweep is to discharge the condenser 
C very rapidly and it will then charge up to the equilibrium value again at a speed which depends 
upon the setting of the VELOCITY control R,, and the value of the condenserC, This rapid discharge 
of the condenser C, prior to the effective time base sweep, can be achieved very simply by injecting 
a negative pulse to the synchronizing terminal. 


19, In order to reduce the required injection voltage to a minimum, a further switch S, is 
included in the circuit. This short-circuits the resistance-capacitance filter which is normally 
included in the synchronizing circuit. The contacts of the switches S, and 5S, are mounted on‘a single 
switch wafer and this is, in turn, mounted in such a way that it can be operated automatically whe 
the trigger control is rotated to its limit of travel in an anti-clockwise direction. 


20. It will be appreciated that the negative pulse applied to the synchronizing terminal SYN 
causes anode current in V, to cease, thus permitting the grid of V, to assume the voltage of the 
H.T. positive line. This brings about almost complete discharge of the condenser C. 


21. For most purposes, however, it is essential that the single stroke sweep should occur as 
quickly as possible after the application of the control pulse. It will be realized that C cannot 
commence to charge and, thus, produce the single stroke, until anode current has again been restored 
in the valve V;. The negative pulse applied to the SYN terminal should, therefore, be of only 
sufficient duration to discharge C fully and the grid of V; must then return to earth in order to allow 
the sweep to occur. A condenser of suitable value is, to allow for this, connected externally between 
the SYN terminal and the negative supply providing the control pulse. 


Amplifiers 

22, The amplifier pentode valves V, and V, are utilized in a conventional resistance-capacitance 
coupled circuit, Inductance compensation by the coils L, and L, is introduced for the wide band 
frequency range. The valves, type V.T.60A, have a large. dissipation and high slope and this provides 
the frequency range and voltage swing required. 
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23, The amplifier circuits are associated with a single control switch providing five different 
circuit combinations. The single control governs switch contacts of S,, 5;, S, and S, The five 
positions are labelled ‘“PLATES-—D.C.”’, “PLATES-A.C.”, “AMPLIFIERS, ¥1, ¥2”, “AMPLIFIER, 
2¥1” and “AMPLIFIER, 2HFYI”. 


24, When the switch is in the ‘“PLATES-—D.C.” position the condensers C,, and C33, which, 
normally isolate the Y1 and Y2 deflector plates from the terminals Yi and ¥2, are short-circuited. 
A. direct connexion is thus provided which enables measurements to be made in either Y1 oy Y2 
with both direct voltages and alternating voltages of low periodicity, provided the voltages to be 
measured are of sufficient amplitude to produce an adeqnate deflection. It is assumed that the 
low potential end of the voltage source is applied to the EARTH (FE) terminal. 


25. In addition to the direct connection to the terminals, each plate is also connected thraugh 
a resistance R,, for Y1 and R,, for Y2. These resistances are of a value in the region of 3 megohms 
and it is important to remember this condition when making quantitative measurements from D.C. 
sources, more particularly if the source has impedance comparable with that value. These cun- 
siderations will be dealt with more fully in the operational portion of this chapter. 


26. When the switch is at “PLATES—A.C,”, a coupling condenser Cy, or Cy, is interpased 
between the terminals YI and Y¥2 and the corresponding plates. Observations on A.C, voltages 
of the same order as the D.C. voltages available (para. 24-25) may be made and the beam deflection 
represents peak to peak voltage and not R.M.S. 


27, At the position of “AMPLIFIERS~Y1, Y2’’, the Y1 and Y2 plates are each connected 
to the output-of the single stage amplifier. Input to the Y1 amplifier is then made via the terminal 
Al. Likewise the signal from the Y2 plate is made via AZ. Work voltage is therefore applied 
symmetrically across Al and A2. The gain of the two amplifiers is adjusted independently by 
means of R,, for Al and Ry, for A2. The maximum gain from each in this switch position is of the 
order of 28 times, The time base is synchronized to which ever work voltage may be required by 
connecting either of the terminals Y1 or Y2 to the SYN terminal. 


28. By changing the switch to the position “AMPLIFIER~2Y1”, the valve which was previously 
employed between AZ and Y2 is transferred to the Y1 circuit and connected in cascade with the other 
amplifying valve to provide a two-stage high gain amplifier between terminal Al and terminal Y1. 
The Y2 plate is connected via the isolating condenser C,, to the terminal Y2 and should be externally 
joined to the Earth terminal. 


29. In this switch position both the GAIN controls R,, for V, and R,, for V, are applicable 
to the same beam and a maximum gain of the order of 900 times is available. To synchronize the 
time base Y1 is connected to SYN terminal. 


30. The general circuit arrangement is basically the same as the foregoing when the switch 
is in position 5 or “AMPLIFIER, 2HFY1”, that is to say, two stages in cascade, apply between 
terminals Al and Yi whilst the Y2 plate may be used without amplification. The anode loads of 
V, and V, are, however, modified so that the useful band-width is extended to approximately 2 nes 
The gain is reduced to 106 times, but this drop in gain does not preclude the examination of R.P. 
signals of relatively small amplitude, the sensitivity being still sufficient for this purpose, 


31. Tosynchronize the time base the SYN terminal is connected to either YI or Y2. The 
maximum. time base available is above 250 ke/s and it is, accordingly, possible to carry out wave- 
form examinations on signals of frequencies of from 2 to 5 Mc/s. 


32. It is possible to use the AMPLIFIER 2HFY1 position of the amplifier as an aperiodic 
RF. amplifier in investigations, and when necessary, by re-arranging connections. In this event 
a rectifier, which may be either of the thermionic or of the barrier-layer type, is inserted in the ¥T 
sockets provided. 


¥2 Attenuator 


33. An attenuator device is incorporated in the circuit to be used at mains and audio frequencies 
to reduce the input in fixed ratios of x2, x4 and X8. This attenuator is associated with the 
resistance potentiometer of Rys, Rag, Rz, and R,, The device'is not frequency compensated. 
The movable arm or link is connected to the Y2 plate and the full resistance end to EARTH through 
the condenser C,,. The attenuator application will be more fully dealt with under the operational 
notes of this chapter. 


CONSTRUCTIONAL DETAILS 
84, The illustration of fig. 1 shows the general arrangement of the oscilloscope with front 


panel controls and terminals. All the operational controls and terminals are mounted on the front 
panel of the instrnment and, wherever possible, tandem controls have been used. The oscilloscope 


B {AL54) 


consists of two parts, comprising the instrument proper and its outer case. The latter holds the 
carrying handle and is fitted with ventilating louvres and a detachable rear panel. The instrument 
slides into the case and is secured thereto by means of two 2 B.A, rear fixing screws, the edge of 
the front panel locating the open end of the case, 

35. A top view of the instrument, as arranged for the VCR138, with cover removed is given 
in fig. 4, The instrument is built on a chassis with the front panel secured to one end and the C.R.T. 
supporting bulkhead a short distance from the opposite end, Beyond the bulkhead is located the 
mains transformer T, and rear connection panel. A mu-metal shield is mounted, at one end, on 
a bracket fixed to the bulkhead and, at the opposite end, to a cylindrical tube locating collar fixed 
to the front panel. Extra shielding is obtained by means of a mu-metal foil wrapped round the 
tube neck, | 

36. The C.R.T. is supported at the rear by a tube holder mounted on a plate fitted with a 
centralspindle. The spindle is located in a bush on a metal adaptor flexibly mounted to the bulkhead 
by fixing through rubber bushes. The central spindle is fitted with a locking screw which can be 
loosened to enable the C.R.T. to be rotated and secured in the required position. The C.R.T. is 
supported in the front by the. cylindrical rubber escutchen which fills the gap existing on the front 
panel between the sides of the tube locating collar and the tube bulb itself. 

37. The 10 cm. graticule fits into a camera guide (see fig. 1) and can be Inserted irrespective 
of whether a viewing hood is used or not. It is only removed when the camera is inserted. The 
correct axial position of the tube is with the crown of its screen set. flush with the surface of the 
front panel so that the transparent 10 cm. scale rests lightly against the tube bulb when placed in 
position, the horizontal sweep of the time base being parallel with the horizontal ruling on the 
graticule, 

38. Referring to fig. 4 it will be seen that, on the two sides of the C_R.T. and between the front 
panel and the buikhead, are located the valves. An illustration showing the C.R,T. and shield 
removed is given in fig. 5. Underneath the mu-metal screen are located the various high voltage 
electrolytic smoothing condensers of the low voltage power supply, whilst the canned paper con- 
densers for the high voltage C.R.T. supply are mounted on the back of the bulkhead above the 
transformer T, which is chassis mounted and has all its connections taken to a panel located on the 
underside of the chassis as shown (TP) in fig. 6. A diagram showing the numbered tags of this 
panel is shown as an inset to fig. 2. 

39. The majority of the instrument connections are made on the underside of the chassis 
through the centre of which is located the amplifier switch (5,, 5,;, 5, and S,) serving to re-arrange 
the various cireuits to the front panel terminals and tube electrodes. Parts of the chassis underside 
are subdivided for screening purposes. 

40. The mains connection is made via a lead permanently fixed to the instrument and entering 
through a rubber grommet on the left-hand side of the chassis close to the front panel, The 
mains switch and a pilot lamp (PL,) are fitted on the top corners of the front panel, the switch being 
to the right and PL, to the left (fig. 1}, A two-pole switch (Sg and S,) is mounted on the TRIGGER 
control and is used solely for single-stroke facilities of the time base 


VALVES AND POWER SUPPLIES 
41, The following Table A gives a list of the valves used in this apparatus:~— 


TABLE A 
VALVE SCHEDULE 












ANNOT. A.M, TYPE STORES REE. FUNCTION 
C.R.T. V.C.R.138 10E/407 High vacuum oscilloscope 















Vi 52Z4G 10E/598 Full-wave rectifier 
V, V.0.120 10E/{21 Half-wave rectifier 
6J5G or L1OE/68 
V; $$$ I.H. triede discharger (time base) 
V.R.67 10E/11448 
Vi V.R.56 10 /11402 1.H.H.F, pentode charger 
V5 V.R.56 10E/11402 | I.E. pentode aux. discharge valve 
Ve V.T.60A 1L10E/8 | I.H, pentode amplifier 
vy, |. VeR60A 1105/8 | LH, pentode amplifier = 


The cathode ray tube and valve bases are shown ag insets to fig. 2. 
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42, The power supplies are derived from the single-phase A.C. mains and transformer input 
tappings provide for voltages of 110, and 200 to 250 volts at 40 to 100.c/s. The approximate power 
consumption for the seven valves is 120 watts. The C,R.T. draws 1,100 volts and the V.T.G0A 
valves 500 volts maximum. The C.R.T. type V.C.R.138 is shown in fig. 7. The screen diameter 
is 88 mm., overall iength 332 mm. 


OPERATION 


43. The operation and general use of the instrument is discussed in the following paragraphs. 
Because difficulties are only likely to be encountered when endeavouring to apply the instrument 
to the best advantage to a specific test, it has been thought preferable to cover all the likely connections 
met in the practical use of the instrument under the heading “General Operation”. These instructions 
are designed to follow the normal operating sequence, and the consideration covering all likely cases 
are thus discussed.as a matter of course as and when they apply to any given control, terminal or 
connection, When deemed necessary or useful, repetitions have been made. 


44, Reay plate—-A detachable plate secured by small instrument screws is located towards 
the top at the rear of the case. Removal of this plate gives access to a bakelite panel on which 
are mounted (a) the mains voltage selector, (0) the tube connecting links,-of which the one corres- 
ponding to Y1 is formed by three sockets in a line and the 2-pin shorting plug, and (c) two cylindrical 
fuse holders containing a fuse for each H.T. supply. The 2-pin shorting plug of (6) is normally 
connected across the top and central sockets. Refer to illustration of rear chassis shown in fig. 8. 


45, Mains supply.—Before the instrument is switched on, it is most important ‘that the mains 
voltage selector be set to the position appropriate to the mains supply available. A mains switch 
and pilot lamp are located on the front panel. 


46. Mu-metal shield——The cylindrical mu-metal shield is provided to surround the tube as 
a precaution against external magnetic fields and those due to the instrument itself. A further 
screening is provided by the aid of a length of mu-metal foil wrapped round the lower end of the tube 
neck. The shield is fixed by means of small brackets to the front panel cylindrical tube guide, and, 
in the same manner, to the rear bulkhead. The tube can be placed in position without removing 
this shield. The necessity for its removal should therefore never arise in practice, even when 
servicing the instrument. Should this be attempted for any reason, or in any other circumstances 
in which the chassis is being handled, care must be taken to avoid the possibility of a sharp knock 
on the shield, as this is liable to alter its magnetic characteristics. 


47, Eavih—The EARTH terminal serves essentially to connect to the oscillograph the return 
or “earthy” side {low potential end) of the external circuits, or apparatus, with which the instrument 
is being operated. The oscillograph will generally opsrate satisfactorily without being connected 
to a true earth point, although whenever it is convenient, such a connection should be made. This 
applies particularly when the instrument is operating permanently on a given bench, or when the 
instrument is installed on a rack. The independent earth connection is ‘particularly advantageous 
when the instrument is being used in a strong interference field or when the amplifiers are being used 
at high gain. In general, all effects due to mains pick-up can be avoided or reduced by the use of 
a good earth. 


Tube controls 
48. The following controls affect the C.R.T,:—~ 


(i) Y SHIFT.—Two are provided, one for each Y plate, and these enable the spot independently 
to be positioned vertically on the tube screen. Should either or both of these beams 
produce no visible trace, the concentrically-mounted Y SHIFT control knobs should be 
set to the mid-point of their travel. This will emsure that the beams are not deflected 
beyond the limits of the screen diameter whilst the other adjustments are being made. 


{ii) X SHIFT.—Provides,the means of positioning the spot or trace in the horizontal direction, 
and should be adjusted in the same manner. 

(iii} BRILLIANCE.—This control should be advanced gradually in a clockwise direction to 
show up the spot if no trace is visible notwithstanding the central positioning of the SHIFTS. 
The BRILLIANCE control varies the negative bias applied to the grid of the tube and should 
be set always at a position that provides just sufficient brightness for the work in hand. 

(iv) FOCUS.—This control may then be adjusted to its optimum value. It operates by varying 
the voltage on the 2nd anode of the cathode ray tube, 

NOTE.—Slight readjustment of both the FOCUS and BRILLIANCE controls may be 
found desirable when the instrument is actually being used, as at high writing speeds greater 
beam current, and therefore a more advanced setting of the latter control, is necessary 
in order to produce sufficient luminosity of the trace. 
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Horizontal or X axis controls 
49, All the controls and circuit conditions which affect the operation of the cathode ray tube 
in the horizontal direction will be discussed in the following paragraphs 50 to 69. 


50. % SHIFT.—The X SHIFT control provides the means of placing the trace in any required 
position on the horizontal axis. The X shift voltage is applied to the X2 deflector plate of the 
cathode ray tube, whilst the time base (or external X deflection, tf applied via the X1 terminal on 
the front panel) is applied to the X1 deflector plate. 


51. The X shift may, therefore, be used irrespective of the nature of the X-axis signal whether 
it be A.C. or D.C, This arrangement is made possible by the adoption of an electrode construction 
in the tube which gives correction for trapezium distortion and allows the use of an asymmetric time 
base which thus frees one of the X plates for shift purposes only. 


52. XI teryminal.—The X1 plate is available for external use when the condenser switch is 
rotated fully anti-clockwise and the time base thus rendered inoperative. In this position the X1 
plate is entirely disconnected from all the internal circuits but remains apphed to the X1 terminal 
on the front panel. This permits injection of any external X deflection voltage and enables phase 
shift and other composite X-. and Y-axis tests to be conducted. With the condenser switch in any 
other position, that is, with the time base working, the time base voltage is present at the X1 terminal 
and may be used externally. An instance of this latter application is the use of the time base for 
frequency modulation with the R.F. alignment oscillator. 


53. The use of this terminal with the time base inoperative is particularly indicated for D.C. 
voltage measurements, not only because of the high input impedance, but also because the independent 
shift on the X2 plate enables the spot to be placed at such a position on the screen as to make use 
of its full diameter when unidirectional (D.C.) voltages are applied. Unidirectional voltages up to 
250 may be measured. - When accurate quantitative results are required it is advisable to calibrate 
each axis separately, as the sensitivity in the X-axis is less than that of the Y-axis. 


54, As the Xi terminal has no direct connection to earth within the instrument when the time 
base is switched off, no error is introduced by the use of a relatively high resistance potentiometer 
should it be desired to increase the range of direct voltage which can be measured. It is essential 
that an external path for direct current should exist between the X1 and EARTH terminals wher an 
outside signal is being applied, or the trace will not represent the true conditions. Such an external 
path can be provided by connecting atross the Xi and EARTH terminals a high resistance of the 
order [-3 megohms maximum, When the time base is inoperative and no voltage is applied to the 
Xi terminal, as in the case of the photography of slow transients, the EARTH and X1 terminals 
should be short-circuited. 


55. When it is necessary to measure large direct voltages, these can be applied in the X 
direction, using an external potentiometer to extend the range. This step is not necessary with A.C., 
as voltages corresponding to more than normal full screen X-axis deflection may be measured or 
investigated in the Y-axis by use of the Y2 input potentiometer. 


56. Tame base contyvols—The time base incorporated in this instrument is of the hard valve 
type. On this instrument the controls affecting the time base are engraved CONDENSER, 
VELOCITY, AMPLITUDE, TRIGGER AND SYN. (representing SYNCHRONIZATION), 


57. The CONDENSER control takes the form of a switch which, in its fully anti-clockwise 
position, disconnects the time base from the XI deffector plate. A spark internal to the mstrument 
may be expected when moving the control to this-position. Clockwise rotation of the CONDENSER 
control selects the various time base condensers in descending order of capacitance, until at the last 
position only the “strays” are left in circuit. This switch therefore provides a coarse control of 
time base frequency. Full clockwise rotation produces the highest time base speed, whilst the last 
position but one in the anti-clockwise direction produces the slowest time base speed: 


58. On the fastest two ranges a negative signal is injected into the grid circuit of the cathode 
ray tube during the time base flyback in order to suppress the return trace during this period. In 
the same way a positive impulse of an amplitude which increases with frequency is applied to the 

same circuit so as to increase the brilltance with increase in speed without necessitating manual 
adjustment of the BRILLIANCE control R36 for this purpose. 


59. The VELOCITY control R43 provides the means of obtaining a continuous variation of 
time base frequency over the entire range. The adjustment is sufficient to ensure frequency overlap 
between the ranges covered by the adjacent condenser switch position. The VELOCITY control 
takes,the form of a voltage control in the screen circuit of the time base condenser charge valve. 
Clockwise rotation of the control increases the anode current of the charging valve, and therefore 
increases the time base speed. 
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60. The AMPLITUDE control R4 provides maximum amplitude when set fully clockwise, 
and its action will be appreciated when reference is made to the description of the time base circuit. 
This control enables the length of the X-axis deflection produced by the time base to be adjusted. 


61. The TRIGGER CONTROL R2 is mounted concentrically with the AMPLITUDE, and 
the amount of trigger increases with clockwise rotation. The TRIGGER resistance controls the 
degree of coupling between the discharge and auxiliary discharge valves in the time base and varies 
the flyback time. This adjustment is not critical and, in general, the control should be rotated 
as far anti-clockwise as is consistent with regular operation of the time base, The fact that the 
TRIGGER control varies the flyback time may be made use of at high sweep frequencies, when 
it will be found to provide a smooth, fine adjustment of frequency. 


62, The minimum trigger control setting is consistent with maximum linearity of time base 
traverse. In the fully anti-clockwise position this control operates the trigger switch. 


63. The TRIGGER SWITCH serves a double purpose. In the off position it prevents 
recurrence of the time base, a fact which is used for single stroke operation of the time base itself. 
In the on position, and in conjunction with the consequent operation of the trigger control, it starts 
off the time base on a recurrent traverse. This item is comprised by a double switch S, and S, 
mounted on an extension spindle of the trigger control. In the off position, thatis, fully anti-clockwise 
rotation of the trigger control, switch S, serves to short-circuit the fixed resistance R; in the grid 
of the auxiliary discharge valve and the other (S,) to short-circuit the small series condenser C,,-in 
the synchronising input control network. 


G64, The synchronizing control engraved SYN is mounted concentrically with the X SHIFT, 
aud controls the attenuation between the SYN terminal and that electrode of the time base auxiliary 
discharge valve by which synchronism is achieved. Connection to the synchronizing circuit at a 
separate terminal allows of flexibility in operation as the time base may be synchronized with any 
desired signal, such as the work voltage, mains frequency, or any independent or master frequency. 
Clockwise rotation increases the applied signal and the control should always be kept as far anti- 
clockwise as possible in order to avoid mtroducing distortion of the trace due to velocity modulation 
of the time base. 


65. The procedure which should be adopted is to set the SYN, control in its fully anti-clockwise 
position and adjust the velocity control until the time base is operating as nearly as possible at the 
frequency to which synchronism is required. Slight:rotation of the SYN. control in a clockwise 
direction will then suffice to lock the time base. 


66. The injection of excessive synchronizing voltagé causes the time base traverse to shorten 
and will also tend to produce non-linear and. generally erratic behaviour of the time base. ‘This is 
particularly the case if for any reason the time base is operated at a frequency higher than that of 
the work voltage. Consequently, the most satisfactory results are obtained at the lowest SYN. 
control setting which is consistent with stable synchronism, 


67. The synchronism attainable with the time base is of a positive nature, and is characterised 
by two other features ofimportance. Firstly, the synchronizing circuit is isolated from the time base 
by a valve, and in consequence does not inject saw-tooth time base voltages into the work source, 
whilst secondly, the input impedance of this circuit is high, and remains sensibly constant irrespective 
of the setting of the SYN. control. 


68. Where it is desired to synchronize the time base from the incoming work voltage applied 
to the Al or A2 terminals, that is, when an amplifier is being used, the SYN. terminal should always 
be connected to the output of the appropriate amplifier, and not to the input, that is, the SYN. 
terminal should be connected to the corresponding Y1 or Y2 terminal. This applies particularly 
under high gain conditions, as in these circumstances the input may be sa small as to be quite 
incapable of affording satisfactory synchronism. 


69. A link is provided, connected to the SYN. terminal, which can be swung on to either the 
YI or CAL. terminals situated at either side for synchronizing either to the work circuit or to the 
A.C, mains frequency in the manner prescribed. It is understood in the former case that the circuit 
to which the time base is to be synchronized is applied to the Al or Yi terminal. 


Vertical or Y-axis controls 

70. The controls and circuit conditions which affect the operation of the cathode ray tube in 
the vertical direction will be discussed in the following paragraphs 70 to 102, It will be found that 
the Y-axis controls are concentric, in particular the Y1 and Y2 shifts and the AI and A2 gain. 
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7i. Yi and V2 shifts-—Two Y shift controls are provided operating respectively on the Y1 
and Y2 deflector plates, With the single beam tube fitted to the instrument, the iwo potentiometers 
should be manipulated as one. Their relative position is set in a Manner to provide a balanced 
Y shift which reduces astigmatism and algo, to some extent, deflection defocussing. To secure this 
it is sufficient to rotate the controls to the limit of their travel in one direction and the two knobs 
are interlocked by means of a countersunk screw. 


72. Another method of doing this is described in the paragraph 76 on ‘Position 1—plates D.C.” 
In practice, the positions of the respective controls in relation to the fixing pin have been set to ensure 
the best condition to avoid the effects mentioned above, and it will be found that these controls 
are permanently locked in the manner stated, It may be found that, asa result of the setting obtained 
it may not be possible to adjust the shifts to the same extent as when set independently. 


73. Y1 and Y2 teyminals—-These two terminals are connected directly to their respective 
deflector plates with the amplifier switch in the first position (‘‘Plates—D.C,"’) and are connected 
to the deflector plates through the medinm of isolating condensers in every other position of the 
amplifier switch. In the fourth and fifth positions of this switch the ¥1 terminal is also connected 
to the output of the two amplifier valves in cascade should it be desired to use these externally. 
In the third position the ¥1 and Y2 terminals are connected to the outputs of the Al and A2 amplifiers 
respectively. 


74. Al and A? terminals—In positions 3, 4 and 5 of the amplifier switch, terminal Al is 
connected through an isolating condenser to the grid of the amplifier applied to the Y1 deflector 
plate. In the third position terminal A2 is connected through a condenser to the input of that 
amplifier connected with the ¥2 plate; in the first, second, fourth and fifth positions the A2 terminal 
is inoperative. 


Amplifier switch 


75. The amplifier switch has been designed to provide a single control by which the instrument 
can be set to any required operating condition. The switch provides five different circuit combina- 
tions. In thé information given below the anti-clockwise limit of rotation of the switch is regarded 
as position 1, and the limit of clockwise travel as position 5. 


76. Position 1, ‘‘plates-D.C.”—With the switch in this position the condensers isolating the 
Yi and ¥2 deflector plates from the terminals carrying these markings are short-circuited. A direct 
connection is thus provided which enables measurements to be made on either Y1 or ¥2 with both 
direct voltages and alternating voltages of low periodicity, provided the voltages to be measured 
are of sufficient amplitude to produce an adequate deflection, It is assumed that the low potential 
end of the voltage source is applied to the EARTH terminal. In addition to direct connection 
to the terminals, each plate is also connected through the medium of a 3-megohm resistance to its 
appropriate shift potentiometer, and it is important to remember this condition when making 
quantitative Measurements from D.C. sources, This applies particularly when the source has an 
impedance comparable. with 3 meghoms. 


77. When the input D.C. source is of low resistance its effect is, virtually, to short-circuit 
the shift voltage on the Y1 and/or Y¥2 deflector plate used, The corresponding SHIFT control is 
therefore inoperative. However, for D.C. measurements it is in any case advisable to operate the 
plates with no shift potential. This condition may be arrived at by connecting the Y1 and Y2 
terminals to earth and setting the two Y shift potentiometers independently to the positions at which 
there is no displacement of the beams when the amplifier switch is moved alternately to pasitions 
1 and 2. 


78. When applying an asymmetric work voltage in the Y direction it can be connected to either 
Yior Y2. The resulting deflection when applied to one plate is spatially 180° out of phase when 
applied to the other plate. The plate which is inoperative should be joined to earth by the EARTH 
terminal of the instrument via a large condenser. The shift voltage which will then be effective 
is the one operating on this plate. 


79. Full screen deflection can be used for testing unidirectional or D.C. voltages if the working 
Y plate has zero shift, and shift, if required, is applied by means of the other Y plate. 


80. For other waves of low periodicity, as would be applied in this position, 4 maximum 
equivalent to 40 v. R.MLS. is possible, but in this case the peak to peak deflection covers the whole 
screen (at 0-45 v. R.M.S, per mm.). 


81. Position 2, “plates-A.C."—{a) External signals on Y1 and/or Y2.—A. coupling condenser 
is between the YI and Y¥2 terminals and the appropriate plates with the switch at this setting. With 
the instrument set in this way all the usual voltage observations may be made on A.C. over the same 


voltage values as specified for D.C. (position 1). The deflection obtained will represent the peak 
to peak voltage and not its R.M.S. value. In this switch position only alternating voltages down. to 
a frequency of about 20 c/s can be tested; on the other hand the input capacitance of the irstrument 
provides the first factor limiting the highest frequency which can be investigated in this position. 


82. The work voltage can be applied either to the Y1 or ¥2 terminal, There is a 180° phase 
shift between the trace obtained on each. In the case of A.C. work voltage, to whichever deflector 
plate it is applied the other should be joined directly to the EARTH terminal. The isolating 
condenser in the deflector plate leads inside the instrument will avoid the shift voltage being short- 
circuited in the A.C. position of the amplifier switch. 


83. For A.C, voltages greater than 100 v. R.M.S. the Y2 attenuator should be used. When 
it is desired to synchronize the time base to either the signal applicd to Y! or that applied to Y2, 
the terminal marked SYN. should be connected to the corresponding terminal. 


84. (b) External signals on X and Y.—-When it is desired to apply two separate external signals 
of the same frequency in the % and Y directions, as in the case of phase shift tests, this may be done 
by stopping the time base and following the instructions given later (para. 88) covering the case of 
an external voltage applied in the X direction. 

85. Position 3, “amplifier-Y1Y2"_—(a) Normal setting—ambplifiers on YI and ¥2—In this 
central position of th¢ switch the Y1 and Y2 deflector plates are each connected to the output of 
the single stage amplifer, the input to the Y1 amplifier being made via terminal Al. Likewise, the 
signal for the Y2 plate is made via A2. The work voltage is accordingly applied symmetrically 
across Al and A2, Although the gains of the two amplifters may be controlled independently they 
must be adjusted to giveghe same deflection for the same input voltage on Aland AZ. The maximum 
gain from each in this switch position is of the order of 28 times. 


86. The maximum deflection obtainable in this position without distortion covers well over 
the full screen diameter. The time base is synchronized to either work voltage by connecting the 
SYN. terminal either to YI or Y2, This amplifier switch position provides balanced amplified 
deflection from any signal source which is balanced about earth, 4 condition which reduces deflection 
defocussing and residual astigmatism in the tube. 


87. Another advantage of this method of operation is in the observation of voltages across 
two points which are both of a high impedance with reference to earth and cannot therefore be 
applied without provoking distortions both in amplitude and phase, chiefly of the higher components 
of the wave, brought about by the different capacitances to earth of the usual input terminals Al 
and EARTH used with normal asymmetrical working. 


88. (b) Abnormal setting—amplifiers applied to X and Y—It may happen that for some 
applications it is necessary to apply an external signal to both the X- and Y-axes, and that both 
these signals have to be amplified, using the amplifiers within the instrument. When two separate 
external signals of the same frequency are applied in the X and Y direction, as in the case of phase 
shift tests, it will entail connecting the Y2 amplifier to the XI plate by rearranging the rear panel 
connections, as discussed later. 


89. The time base, which ts not used when an external voltage is applied to the X-axis, is 
made inoperative by rotating the CONDENSER control to the fully anti-clockwise position. This 
frees the XJ deflector plate, which remains directly connected to the X1 terminal. 


90. To apply the two signals to the X- and Y-axes, the XI tag is then connected to the lower 
Y2Z tag on the rear panel, the link removed from the Y2 plate and the latter earthed. A one to 
three megohm resistance must be joined between the Al and EARTH terminals. Any input signal 
applied at A2 will then be present amplified at the X1 terminal, and thus produce the X deflection 
on the tube, the other signal being applied to the Al terminal, 


91. Position 4, “amplifier-2Y1”—By changing the switch to this position the valve which 
was previously employed between A2 and Y¥2 is transferred to the Y1 circuit and connected, in 
cascade, with the other amplifying valve to provide a two-stage high gain amplifier between terminal 
Al and terminal Yl. The Y¥2 plate is connected, via an isolating condenser, to the terminal of the 
same designation, and should be joined to the EARTH terminal, 


92. With this switch position both the amplifier gain controls are, of course, applicable to the 
same beam, and a maximum gain of the order of 900 times is available. Also the maximum deflection 
obtainable in this position without distortion covers well over the full screen diameter. It must 
be appreciated that, with gains of the order mentioned, the greatest care is necessary in connection 
with the input wiring in order to avoid excessive hum pick-up. To synchronize the time base, 
as usual, connect SYN to Yi. The procedure with separate external signals on the X- and Y~axes 
has already been given. 
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93. Position 5, ‘‘Amplifier-2HFY1’—The general circuit arrangement is fundamentally the 
same with this switch position asin position 4. That is to say, two stages, in cascade, apply between 
Al and Yt, whilst the Y2 plate may be employed without amplication. The anode loads of the 
amplifiers are, however, modified so that the useful band-width is extended to approximately 2 
megacycles. The gain obtainable is 106. This results in a corresponding drop in gain, but the 
sensitivity is still sufficiently great to enable radio frequency signals of relatively small amplitude 
to be investigated. 


94. On account of the high maximum time base speed available (above 250 kc/s.), it is possible 
to carry out wave-form examination on signals having frequencies of 2 to 5 Mc/s. To synchronize 
the time base, connect SYN to either Y1 or Y2. The maximum deflection obtainable, without 
overload, with the amplifiers in this position is almost full scale. The procedure with separate 
external signals on the X- and Y-axes has already been given. 


95. It is possible to use the 2HFY1 position of the amplifier as an aperiodic H.F. amplifier 
in high frequency investigations and when necessary, by re-arranging the rear panel connections, 
to interpose a rectifier for detecting the low frequency envelope or modulation, before application 
to the tube deflector plates. The detector can be of the thermionic or barrier-layer type, inserted 
in the Y1 sockets provided. 


Amplifier gain controls (Al and A2) 


96. These two concentrically mounted controls affect the gain of the two amplifier valves 
independentiy, With the amplifier switch in the third position the foremost knob is that controlling 
the amplifier feeding the Y1 deflector plate. In the case of the fourth and fifth positions, both knobs 
affect the gain to the Y1 deflector plate. 


97. Any signal of such an amplitude as to require a gain of less than two times to prevent 
over-sweeping of the screen of the cathode ray tube is, necessarily, sufficiently large to give a 
serviceable image with no amplifiers at all (position 2), and by taking advantage of the fact it has 
been possible to adopt a form of gain control having no undesirable effect upon the frequency response 
ofthe amplifiers. Asa result of this, not only is there the usual higher limit to the voltage amplitude 
than can be applied to the amplifier input without overload, but the GAIN control is not designed 
to reduce the output deflection to zero or thereabouts with input signals of sufficient amplitude to 
provide half-screen deflection without amplification. 


98. The gain controls are always effective independently for cach amplifier valve, irrespective 
of the position of the amplifier switch, and care should be taken in their adjustment to avoid aver- 
loading of either stage in the cascaded positions 2Y1 and ZHFY1. The maximum gain coucrol 
setting which can be applied, in any given case, without causing overload, is readily determined 
by trial, the setting chosen being, preferably, as much as possible below the point at which distortion 
appears on the trace. It is better to operate the first amplifier at near its maximum gain without 
overloading the second amplifier, which is adjusted to the required level. 


¥2 attenuator 


99, This device is located on the small multi-socket panel at the top of the front panel 
escutcheon. ‘The two lower sockets, into which is fitted a special plug, are intended solely for the 
deflector coils; the spacing of the sockets is such as to make it impossible to interconnect these with 
the attenuator sockets. These latter are situated above, and the central socket is connected diractly 
to the ¥2 deflector plate of the cathode ray tube, while the X1 socket is connected to the Y2 terminal 
on the front panel of the instrument. An inset to fig. 2 shows the details of this circuit. The short- 
circuiting or link plug would, normally, be connected between the centre socket and the X1 socket, 
so that the voltage applied to the Y2 terminal goes direct to the corresponding deflector plate of 
the tube (as is always the case with the Y1 terminal). 


100. When the input voltage has to be reduced the link plug is withdrawn and inserted between 
the centre socket and one of the remaining three surrounding sockets, providing the required reduction 
ratio, The factor for each position is engraved on the escutcheon itself. Because the cathode ray 
tube cannot be damaged by an overload of the order involved, a mistaken connection will not produce 
ill effects. 


101. The Y2 terminal is used because it is free from the amplifier at all positions of the amplifier 
switch except position 3, giving a YIY2 condition of operation. After using the attenuator tt is 
important to return the link plug to the X1 setting whenever position 3 of the amplifier switch is 
in use. Unless this is done the full output and gain of the Y2 amplifier will not be utilised. 


102. With shiits applied to each Y¥ plate, the shift circuit resistances, and therefore also the 
position of the shift control, materially affect the reduction ratio of the attenuator, more especially 
on the high reduction ratio steps, and whilst the attenuator itself can be used to reduce the amplitudes 
of very low frequencies, it cannot serve for quantitative measurements on these same low frequencies 
or D.C, The attenuator is not frequency compensated, and cannot be used at frequencies much higher 
than the audio frequency range. 


Calibration 

103. In order to provide an approximate means of calibrating the deflector plates for quantitative 
work a calibration winding (17-18, fig. 2) is included in the instrument, This winding has an output 
of 50 volts peak to peak, and one side (17) is connected internally to the chassis of the instrument, 
the live end (18) being terminated at the “C” terminal. It will be appreciated that as this voltage is 
derived from the mains transformer, measurements based upon it are subject to errors due to mains 
voltage variations. In the majority of cases, however, an accuracy within 10% may be expected. 
For accurate work the calibration voltage can be determined for a given mains voltage by means of 
an accurate voltmeter, and by using the 10 cm. scale graticule as shown in the illustration of fig. 1. 


104. <A protecting resistance R;, is connected in series with the calibration winding to avoid 
the risk of damage to the mains transformer T, should the lead from the “C” terminal accidentally 
touch the chassis or other earth point. 


105. It will be noted that the trace of the voltage obtained from the calibration terminal shows 
small kinks not present on the A.C. mains voltage when applied directly (attenuated if required) 
to the Y2 terminal. These kinks are due to the current changes resulting from the action of the 
instrument’s rectifiers, which operate from the same mains transformer. This effect is of no practical 
consequence, 


OPERATING CONDITIONS 


106. This section is devoted to a discussion of the less obvicus points connected with the 
operation and conditions of use of the oscillograph, points which are certain to arise in practice, 
and where difficulties are likely to be encountered, particularly with users who have not considerable 
experience with the use of oscillographs. 


107. Amplifieys——One factor which should be remembered in connection with the amplifiers 
used in this instrument is that they impose a virtually constant load on the input source irrespective 
of the gain control setting. In addition, any phase distortion introduced in the amplifiers is minimised 
by reduction of the gain, and where very low frequency phenomena are being observed it is frequently 
advantageous to tolerate a slightly smaller picture and reduce the gain setting on account of the 
improvement in amplifier performance thus produced, at both low and high frequency ends of the 
characteristic, 


108. Use as a high frequency amplifier —The inevitable limitations of the amplifier performance 
at very low frequency and at D.C. can be circumvented in all those cases where the effect investigated 
is made to modulate an R.F. carrier, such as on radio circuits (for oscillator tracking and modulation 
tests) or on R.F. polarized pressure indicating devices and bridge circuit measurements. The necessary 
amplification can be done by the instrument at R.F. and a rectifier added to operate directly at the 


deflector plates. 


109. A circuit inset to fig. 2 shows an arrangment using two type WMX281 rectifiers as voltage 
doubler replacing the rear panel Y1 link. The addition of a low capacity 2.P,D.T. switch would allow 
the device to be used as a permanent fitting. The dotted wiring in the diagram indicates existing 
instrument circuits. For carrier waves using a supersonic frequency up to 100 ke/s., customary 
in mechanical investigations, the Y1Y2 or 2Y1 position of the amplifier can be used. When. higher 
carrier frequencies are used, such as are common in radio practice, the 2HFYI position of the 


amplifier is necessary. 


110. To simplify the connections and procedure in this important case, instead of a soldered 
link being used for the Y1 connections three sockets in line and a 2-pin shorting plug are provided 
on the rear panel, This latter is withdrawn from its normal position across sockets 1 and 2 from 
the top and the circuit is connected as shown. 


111. A cathode ray tube probably disturbs the conditions of electrical circuits less than any 
other measuring instrument. Nevertheless, for accurate work, particularly at radio frequencies, 
due allowance should always be made for such circuit disturbances as are produced. 


112. In those cases where the impedance of the test circuit is high and the one megohm input 
resistance of the instrument is still liable to affect the result, a series resistance of from one to five 
megohms can be added to the lead. This expedient should also be adopted when, as in the case of 
alignment of intermediate frequency circuits, a low frequency signal comprised by the rectified 
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modulation envelope of the R.V. carrier is obtained from the R.F. circuit. In this case the series 
resistance serves to remove the input capacitance, due to the instrument and leads, from affecting 
the test circuit. The series resistance should then be applied at the free end of the screened input 
lead of the oscillograph. 


113. When applying signals to either the Y1 or Y2 terminals the resistive component of the 
input impedance is sufficiently high (three megohms) to be disregarded for most work. 
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114. Although the capacitance imposed, in shunt, across the external circuit may be dis- 
regarded for most work at power and audio frequencies, its effect on radio frequency circuits, and 
more especially on those of a resonant nature, may be considerable. This condition frequently arises 
in connection with the same alignment tests mentioned above when it is desired to inspect the 
selectivity of radio frequency and intermediate frequency transformers by exanuning the modulated 
radio frequency envelope present across the windings. 


115. In such cases the fifth position of the amplifier switch may be used (“2HFY1’’), when it 
will be found that the gain is sufficient te allow the connection from the oscillograph lead to the actual 
test point to be made with a very small condenser of 1 or 2 uF. It will be appreciated that when 
this is done the change in the resonant frequency of the tuned circuit will be very slight, particularly 
in the case of intermediate frequency transformers, as such circuits usually employ tuning capacities 
which are very large by comparison with 1 uuF. 


116. It must be remembered that the effect of this latter is to reduce the effective signal input 
to the oscillograph in proportion to the ratio between the equivalent impedance of this small series 
capacitance (at the required frequency) and the impedance corresponding to the sum of the capacitance 
of the instrument input and connecting leads. 


117, When the amplifiers are being used and the time base is being synchronised with the work 
voltage, the synchronising circuit loading does not appear across the work circuit, as the SYN. 
terminal is connected to the output of the amplifier. On the other hand, when the signal is being 
applied straight to the plates without the intermediate use of an amplifier, any synchronism with 
the incoming signal necessitates the presentation of the synchronising circuit impedance across the 
source. 


118. In this instrument not only is this loading very slight but in a number of cases it will be 
found possible to obtain perfectly satisfactory synchronism with a high value of resistance as the 
connection between the SYN. terminal and the work voltage. As much as 5 megohms may frequently 
be employed and the effect of a Ioad of this order is completely negligible on most circuits. 


Rear panel link strip 


119. For certain work it will be found convenient to make use of the link panel at the rear of 
the instrument (see fig. 8). The links carried by this panel serve to connect the four deflector plates 
and grid of the cathode ray tube to those parts of the oscillograph circuit with which they are normally 
associated. These links may be disconnected by unsoldering when it is desired to have direct access 
to these tube electrodes. The top tags go to the cathode ray tube socket and lower tags to the instru- 
ment circuits and terminals. 


120. The flexibility allowed by this arrangement permits a number of practical applications 
with the oscillograph, ana such applications generally fall under one of the following headings :— 


(i} Measurements for which it is essential to present a minimum of capacitive loading across 
the external circuit. 


(ii) Applications, chiefly on symmetrical work circuits, where the instrument is used simply 
as a cathode ray tube unit and none of the internal circuits are required, 


(iit) Applications which call for rearrangement of the instrument circuits. 


121. Examples of the first class of application are the taking of measurements at high radio 
frequencies (and with intermediate frequency and video amplifiers), or the use of the grid connection 
for beam triggering, for time marking purposes on transients and for general photographic investiga- 
tions. The most usual case of the second class is when the work circuits provide large voltages, 
usually of the push-pull type, which can be applied directly to the tube. A further important case 
is the study of the relative timing of events using the circular time base. 


Grid connection 

122. Reference should be made to the use of the grid connection because this is often required 
in practice—chiefly for beam switching and for timing purposes, usually in connection with photo- 
graphic recording. In such cases use should be made of the rear panel link strip. In all the applications 
the resultant action involves a change of intensity in the cathode ray tube beam, that is, both timing 
and beam switching are obtained by intensity modulation, This may be achieved by removing the 
grid link and replacing it by a resistance. As in the case of plate return resistances, the value must 
be chosen with regard to the work on hand, but, in general, a 100,000-ohm resistance may be used. 


123. The intensity modulation voltage should be applied to the upper of the two grid tags 
through a condenser capable of withstanding the full tube voltage of 1,100 volts. Caution should be 
observed when making any adjustments to these links, as, even after the instrument has been switched 
off for some seconds, an unpleasant shock may still be obtained from certain parts of the circuit 
due to the retention of charge by various smoothing condensers. This general precaution applies 
particularly in the case of alterations in the grid circuit of the cathode ray tube, as this point is 
1,100 volts negative with regard to earth, and almost 2,000 volts negative relative to the time base 
and amplifier anode supply. 


Time base 

124, Practical application of the time base occurs on frequency comparison tests. The procedure 
and adjustments remain the same, irrespective of the size and shape of the recurrent trace and whether 
one or more waves are to’ be inspected at the same time, and whether their frequency is 50 c/s or 
5,000,000 c/s. The only slight difference is at the higher frequencies, where recourse can be made to the 
trigger rather than the velocity control for adjusting to exact synchronism, because of the finer 
means of adjustment it provides. 


125. It should be remembered that the fundamental relation of all time base circuits makes 
the capacitance, charging resistance, voltage amplitude and frequency directly dependent on one 
another. This means that interdependence of the time base controls is unavoidable, and that from 
the practical point of view the change in amplitude will affect frequéncy, and vice versa, This latter 
fact is useful on investigations at very high frequencies, because it makes possible the examination 
of a single wave by reduction of the sweep amplitude, which provides a higher sweep frequency. 
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126. By reduction of the amplitude control to zero or thereabouts and using the Y2 amplifier 
by rearranging the rear panel links, it is possible to use the time base of the instrument in the third 
position of the amplifier switch Y1Y2 as an amplified time base in those applications which require 
the possibility of changing the amplitude without change of frequency and thus readjustment of 
the other time base controls. 


Single stroke time base 


127. ‘The switching arrangements included in the instrument in order to enable the operator 
to use the time base circuit for producing a single stroke traverse have already been described in 
principle. There are, however, a number of points which must be remembered when making use of 
this facility. The necessity to provide a negative pulse of the correct duration has already been 
mentioned and the following suggestions may be followed. Im the ordinary way, a 16-volt negative 
supply will be adequate and may be provided conveniently by two 9-volt grid bias batteries in geries. 
This voltage may then be applied between the SYN. terminal of the instrument and EARTH, 
through a series condenser, the capacitance of which should be varied to suit the sweep speed required. 


128. It has already been mentioned that it is not necessary to provide a different capacitance 
condenser for each of the time base COND. switch positions, and a 0-005 4 ¥ condenser will be found 
suitable for the slowest three condenser speeds on the time base, whilst a 0-0002 4 condenser will 
cover the next three faster speeds. Above the sixth condenser stud, the discharge of the time base 
condenser prior to the single sweep becomes rather long compared with the sweep speed, and single 
stroke operation on the fastest three time base condenser switch positions is not normally to be 
recommended. A 5-megohm resistance should be connected in parallel with the injection condenser 
so that this condenser may discharge automatically between successive sweeps, 


129, In order to use this single stroke facility the TRIGGER control should first be rotated 
to its limit of travel in an anti-clockwise direction. This will cause the time base to cease recurring, 
The X SHIFT control should then be rotated in a clockwise direction until the beam is deflected 
just beyond the right-hand limit of the screen diameter. 


130, The time base speeds obtained under single stroke working will be similar to the speeds 
obtained at the corresponding CONDENSER and VELOCITY settings when the time base is 
operating under recurrent conditions, and from a consideration of the work in hand, a decisidn can 
be made as to which condenser switch position should be used. 


131, Having decided this point the appropriate injection condenser value suggested above 
may be adopted, and the application of the negative voltage through such a condenser will produce 
rapid discharge of the time base, causing the spot to travel from right to left across the screen, followed 
by the actual single stroke from left to right. 


132, The behaviour of the time base will, however, depend somewhat critically on the setting 
of the SYN. control. This should first be rotated to its fully anti-clockwise position, at which setting 
the time base will not operate at all. This control should then be rotated slowly in a clockwise 
direction whilst negative pulses are applied at frequent intervals. 


133, As the SYN. control.is advanced it will be seen that successive applications of a negative 
pulse produce an increasing length of sweep until eventually a setting of the SYN. control will be found 
at. which the spot just traverses a complete screen width. This is the correct setting of the SYN. 
control for the particular velocity conditions, and the same adjustment technique may be adopted 
whenever the CONDENSER or VELOCITY controls on the time base are adjusted. The AMPLITUDE 
control should be kept at maximum (i,e., fully clockwise) whenever the single stroke facility is bemg 
employed. | 


134. The applications for which this type of time base is most suitable are the visual investiga- 
tion of slow transients and for photographing relatively fast transients, such as those associated with 
the make and break of circuits during short circuit tests. A long afterglow tube, if available, should 
be used in the former case. 


135. For convenience in reference the following average specification figures are summarized. 
They are, of course, approximate and the normal production tolerances may be expected :-— 


(i) Input wnpedance :— 


Capacity uk. Resistance megohms 
To input terminals sg au 70 3-0 
Direct to tube panel us in 20 As required 
Through amplifier se ni 40 1:0 


Synchronisation (added)... isin 20 2-0 


(il) Calibvation:-—— 


(iii) Y2 atienpator:— 
Maximum voltage range 
Frequency range for A/C only 


Reduction ratios win 


(iv) Time base:— 


50 volts peak 
to peak 
17-7 volts R.M.5, 


ing 400 v. A.C, R.MLS. 


From 30 c/s to 15,000 
c/s. Not frequency 
compensated 

“KI, MZ. MA, SE 


TABLE B 


Sweep Frequency Ranges 


Frequency range 


Condenser 


Switch Position 


— 





Velocity control 





Time Base Inoperative 


Min. Max. 
6 15 
Ii 60 
50 270 
250 1,000 
850 3,500 


3,000 13,000 
10,000 30,000 
20,000 70,000 
50,000 250,000 and above 





2 
3 
4 
> 
6 
7 
8 
9 
10 
(v) Amphfer:— 
Gain 
(approx.) 
L stage oe ae sa 30 
2 stage:— 
High gain position ae 900 
Wide band position sie 106 


P2185 3191998/16 5/43 13000 C&P Gp.1 





Sensitivity in mV 


Frequency Band 
R.M.S./mm. VCR.138 tube 


in c/s -+ 3 db. 
10—100,000 


190—100,000 
10 to above 2,000,000 
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RECTIFIER TYPE B 


INTRODUCTION 


1. Rectifier type B has been designed primarily to provide 
H.T. and L.T. supplies for ground station transmitters such 
as type I.70. It 1s composed of two units, a rectifying panel 
(known as rectifying panel type A) and a smoothing unit, 
and when connected to a standard A.C. supply system provides 
a rectified and smoothed H.T. supply at 3,000 volts, 0-5 amps, 
and an A.C, filament supply at 20 volts, 20 amps. 


2. Ihe apparatus has been arranged for remote control 
from the Signal Office or alternatively local control at the 
W/T station. Some modifications have been made in this 
respect to later issues of the apparatus. These consist of the 
addition of two terminals to the rectifier output panel and 
four terminals to the smoothing unit input panel. Modifica- 
tions have also been made to the engravings on the input panel 
of the rectifier, and a relay has been added to the smoothing 
panel. One of the effects of these modifications is that the 
transmitter filament supply can be made and_ broken 
independently from the remote position. 


GENERAL DESCRIPTION 
3. In fig. 3 1s given a theoretical circuit diagram of the 
complete rectifier (early issue). The portion below the dotted 
line is “ Panel, Rectifying, type A ’’ and the portion above the 
dotted line is the smoothing unit, the two being connected 
together by means of links to form rectifier type B. 


4. Two valves V, and V, are employed for rectification. 
The filaments of the valves are heated by means of a trans- 
former T having two secondary windings, one for each filament. 
The H.T. A.C. supply to the rectifying valves is by means of 
the auto-transformer T, and a step-up transformer JT,. A 
fourth transformer T, is incorporated to provide a transmitter 
filament supply, the secondary being tapped for 14 and 
20 volts. The 20-volt tapping also supplies the metal rectifiers 
W, W, and W,. The rectifier W, which has a resistance 
inserted in the A.C. side, 1s for the purpose of providing D.C. 
at 12 volts for the operation of the group of relays shown 
immediately below. These relays ensure a delayed action 
of the H.T. switch S,, the transformers T, and T, being 
energised some 20 seconds after the filaments of the rectifying 
valves V, and V, have been heated. 


o. The rectifying valves used are of the gas-filled type 
which, on account of their low resistance, give improved 
regulation. The liability of these valves to flash over on 
high reverse voltage, however, imposes limitations and they 
are therefore connected as a voltage doubling arrangement. 


6. The filaments of the valves are coated and precautions 
must be observed in operation to safeguard these from 
“stripping ’’. One of the precautions is the employment 
of the delayed action H.T. switch mentioned above, the H.T. 
being applied to the valves twenty seconds after the filaments 
have been connected. 


7. The main A.C. line switch S, is actuated by a magnetic 
relay when the switch 5S, which is designated “‘ Filament 
switch’, is closed. The switch $,, which is designated 
“H.T. switch’, is in series with the actuating coil of the 
magnetic relay L,5,. Also in series with this coil is the 
gate switch S,, the purpose of which is to prevent the H.T. 
circuit being closed when the door of the rectifier cabinet is 
open. 


8. Referring to the smoothing unit circuit (above the 
dotted line) C,, C,, C; and C, are banks of condensers, L, is 
the smoothing choke and Rs, Ry, R; and Rg are resistances 
across the condenser banks. 


9. The terminal board at the lower portion of the diagram 
is arranged for convenient connection to a remote control 
system. The pair of terminals on the extreme left are 
connected to the standard A.C. 230 volts 50 cycle supply. 
The terminals marked “ fil. switch’ are connected by cable 
to the remote position thus giving control at the remote 
office of the main A.C. switch 5, (local filament switch S being 
closed). The terminals marked “ H.T. switch’’ are similarly 
connected to the remote position thus giving the remote 
office control (local switches S, and S, being closed) of the 
magnetic relay L,-S,. Of the two right-hand terminals 
(key) one is connected to the metal rectifiers W, and W,, 
the other is taken to a terminal on the output terminal bar, 
When the key terminals are connected by cable to the remote 
office, a 12-volt D.C. supply is provided which can be keyed 
to operate a local signalling relay connected to the appropriate 
terminals (sixth and ninth from the left) on the output 
terminal bar. 


10. Tracing the general circuit it will be seen that when 
the A.C. is connected the lamp G will light up. When the 
circuit through the magnetic relay coil L, is completed the 
primaries of the transformers T and Ty, are energised, the 
filaments of the valves V, and V, are lit and the 20-volt A.C. 
supply to the transmitter valve filaments is established. 


11. Before the auto-transformer T, and the step-up 
transformer T, can be energised to supply H.T. to the rectifying 
valves, the switch S, must be closed. This switch is operated 
by the coil L, from a 12-volt D.C. supply obtained from 
one of the metal rectifiers (W). The circuit of the coil is 


normally opened at the points S, and S,. The switch S$, may 
be closed by hand. The switch S, is closed automatically 
but only after the lapse of 20 seconds. The action may be 
explained in the following way. 


12. The metal rectifier W is permanently connected 
across the secondary of the transformer T,, and the trans- 
former becomes energised immediately the main A.C. switch 
is closed. A rectified current therefore flows in the circuit 
which can be traced from the right-hand D.C. terminal of the 
metal rectifier W through the heating element R,, through 
the closed contacts of S, and back to the left-hand side of 
the rectifier. The heating element R, is wound on a bi-metal 
strip one end of which is anchored while the other end lies 
between two contacts. The heating of the strip causes it to 
break contact with the top contact of 5; and make contact 
with the bottom contact of S;. After the circuit through R, 
has been completed for some seconds, therefore, the lower 
contacts of S, are closed and a circuit is completed from the 
right-hand side of W through the relay coil L, and through 
the metal strip back to the left-hand side of W. The relay L, 
now being energised both moving contacts of S, are operated. 
Movement of the right-hand one immediately breaks the 
connection to the heater winding and then makes a connection 
which joins the coil L, directly across the metal rectifier 
thus locking the relay. 


13. It will be observed that although the left-hand contact 
of S, is closed the top contact of S, 1s now open and since this 
is in series with the winding L, this remains unenergised. 
After the lapse of a further few seconds, however, the heater 
coil R, cools (as its circuit has been broken) and the strip 
resumes its original position, The upper contact of 5; now 
closes, completing the circuit through S, and the winding L, 
across the metal rectifier, and both contacts of S, are thereby 
closed. The right-hand contact connects the winding L, 
directly across the metal rectifier thus locking the relay. 
The left-hand contact of S$, completes a circuit which can be 
traced from the left-hand D.C. terminal of the metal 
rectifier W through the coil L,, through the switches S, and S, 
and the remote H.T. switch back to the right-hand terminal 
of the metal rectifier. The energising of L, causes the contacts 
S, to close. The lower contacts complete the circuit of the 
auto-transformer. The upper contacts short-circuit the 
resistance R in series with the secondary winding of the 
transformer T,, and the H.T. is thus applied to the rectifying 
valves V, and V, approximately 20 seconds after the valve 
filaments are connected. 


14. The anode of the valve V, is connected to the filament 
of the valve V,, and from this point a connection is taken 
to one side of the secondary of the transformer T,. The other 


side of the secondary winding is taken via the resistance and 
fuse to the junction of two condenser banks C, and Cy, which 
are connected in series between the filament of the valve V, and 
the anode of the valve V,. The rectified H.T. supply is taken 
from across the condenser banks. Across these condenser 
banks are two large resistance units R, and R, each of which 
has a value of 50,000 ohms, and in series with the H.T. positive 
line is connected a smoothing choke L;. Beyond this are 
two banks of smoothing condensers C; and C, in series across 
the supply, each bank being shunted by a 5-megohm resistance. 


15. Fuses F and F, are included in the anode circuit 
of the rectifying valves, and fuses F, and Fy; are included 
in the A.C. H.T. line and the 20-volt input circuit of the metal 
rectifiers respectively. All four fuses are conveniently grouped 
on a fuse board located behind a glass door on the front of the 
rectifier. The condensers C, C, and C,, which shunt the 
windings L,, L, and Ly, are all of similar capacity (1 mfd.) and 
are carried behind the relay panel. 


16. In later issues of the rectifier certain modifications 
have been made both in the rectifying panel and in the 
smoothing unit. The modified diagram (fig. 4) shows the 
circuit changes. The number of terminals on the output 
terminal board of the rectifier panel (lower side of the dotted 
line) has been increased from 9 to 11 and the number of 
terminals on the input terminal board (upper side of dotted 
line) has been increased from 5 to 9. The input terminal 
board on the rectifying panel (lower portion of the diagram) 
still carries the same number of terminals but some of the 
connections are re-arranged and the engraving has been 
altered to correspond. 


17. The primary object of the modification is to place 
in the hands of the operator a means of breaking the trans- 
mitter A.C. filament supply without breaking the rectifier 
H.T. circuits. In the early issues (as will be seen from fig. 3) 
the only means of switching off the transmitter filament 
supply is to open the filament switch on the rectifier, with a 
consequent tripping of the delay relays. With some trans- 
mitters this is not always desirable as it involves a 20 seconds’ 
delay before transmission can be resumed. 


18. In the circuit diagram of the later model (fig. 4) the 
exterior connections to the terminal board have been shown 
dotted to make clear the changed method of operation. 
It will be seen that the only switch on the main A.C. supply 
is the local switch S. The remote filament switch which 
previously operated in this circuit is now connected (shown 
dotted) across the third and fifth terminals from the leit. 
Tracing this circuit inside the rectifier it will be seen that 
when the switch is closed the relay winding Lg, is placed 


across the D.C. terminals of the metal rectifiers W, and Wg. 
The contacts S, operated by this relay are in the A.C. filament 
supply line. The rectifier H.T. circuit may still be remotely 
controlled as before by means of the switch shown dotted 
across the fourth and fifth terminals, the only difference 
being that the D.C. operating circuit passes through the 
output terminal panel, the sixth and tenth terminal from the 
left being connected together by means of a jumper connection. 
The remote key connections remain unchanged, and when a 
local signalling relay is connected across the appropriate 
terminals (eighth and eleventh from the left) on the output 
terminal board of the rectifying panel the relay is operated 
by the remote key. 


CONSTRUCTIONAL DETAILS 
19. A front view of the complete rectifier in its cubicle 
is given in fig. 1. The cubicle consists of a duralumin frame 
closed on all sides by bolted-on duralumin panels and has an 
overall height of approximately 2 ft. 10 in. The rectifying 
portion is housed in the lower part of the cubicle and the 
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Fic. 1,—Rectifier, type B, front view. 


smoothing unit in the upper part. Access to the cubicle 
is obtained through a glass door on the front panel, the fuse- 
board and voltage tapping switch being located immediately 
behind it. 


20. To the right of the door is a circular window fitted 
with red glass behind which is mounted the pilot lamp, to 
give visible warning that the main A.C. supply switch 1is 
closed. The two tumbler switches on the right of this are the 
filament and H.T. switches respectively. Incorporated in the 
door is a safety switch (shown at S, in fig. 4) which ensures 
that the H.T. circuit is broken when the door is open. In fig. 2 
is given a view of the rectifier with the front panels removed. 





Fic. 2.—Rectifier, type B, front view, panel removed. 


Rectifying panel, Type A 

21. The valve holders (18) can be seen to the right and 
left of the fuse panel. The fuse (21) is of the porcelain carrier 
typeandisin the commonA.C.lead between the secondary ofthe 
20-volt transformer and the three metal rectifiers. The 
fuse (22) is in series with the secondary side of the H.T, trans- 
former, and the two fuses (23) and (24) immediately below 
this are in the anode circuits of the rectifier valves. The 
flexible lead (25) is the detachable connection to the anode of 
the valve. Below the fuses can be seen the tapping switch (19) 
of the auto-transformer. The four positions of the switch 
correspond to transformer input voltages of 110, 150, 190 
and 230. On the left of the fuseboard can be seen the H.T. 
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Fic. 5.—Rectifier, type B, back view. 





Fic. 6.—Rectifying panel, type A, removed from cubicle, 
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transformer (26) and at the top and to the rear of the compart- 
ment are the three metal rectifiers (14). The resistance (17) 
is in series in the secondary circuit of the H.T. transformer. 
To the right of this can be seen the transformer (16) which 
supplies the heating current for the rectifier filaments. The 
relay panel (15), which consists of a rectangular hardwood 
box with an ebonite back and a glass front, is shown in greater 
detail in fig. 11. 


22. In fig. 6 is given a view of the rectifier with the top 
panel (and smoothing unit) removed, the door being partly 
open, The contact piece (6) on the door engages with two 
contacts located under the metal plate (29) making and 
breaking the operating winding of the H.T. switch with the 
closing and opening of the door. This safety switch is shown 
in the theoretical diagram, fig. 4, at S,. In fig. 8 the rectifier 
panel is shown removed bodily from the cubicle and viewed 
from the rear. On account of the weight of the rectifier, 
rollers (28) are provided to facilitate assembly and removal 
at repair depéts. The engravings on the rear terminal 
board (4) can be clearly seen. The upper terminal board 
with its slotted jumper connections can also be clearly seen 
in this illustration. These latter terminals are not engraved 
but the connections can be seen from an examination of fig. 4. 
It should be noted when comparing these, that in fig. 8 the 
panel is viewed from the rear whereas in the theoretical 
diagram of fig. 4 the panel is assumed to be viewed from the 
front. It should also be noted that it is the early issue of the 
rectifier which is illustrated in fig. 8. The modifications to 
the terminal boards and connections can be seen from an 
examination of the bench wiring diagram of fig. 7 and the 
theoretical diagram of fig. 4, both of which represent later 
practice. 
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Fic. 8.—Rectifying panel, type A, removed from cubicle, back view. 


23. The transmitter filament transformer, auto-trans- 
former, and H.T. transformer, can be clearly seen (in order 
from left to right) in fig. 8. The five terminals on the trans- 
mitter filament transformer are provided with engravings 
to indicate the connections. The outer two are marked “ P” 
indicating primary, and the three between these are the 
secondary tappings marked “OO”, “14” and “20”. The 
metal rectifiers are connected across the 20-volt section, 
and the 14-volt tapping is connected up to one of the terminals 
on the output terminal board of the rectifier. The terminals 
on the auto-transformer can also be seen in this illustration. 
Four of these are taken to the tapping switch at the front of 
the panel, the fourth tapping (engraved ‘“ 230’’) is also 
taken through the magnetically operated H.T. switch to the 
A.C. mains switch. The fifth terminal on the transformer 
(engraved ‘‘O’’) is taken to the primary of the H.T. trans- 
former and to the other side of the A.C. mains switch. 


24. Of the four terminals on the H,T. transformer the 
outer two are the primary terminals (marked “ P’’) and the 
inner two are the secondary terminals. 


25. Referring to fig. 11 which shows the relay panel, the 
relay type K (7) consists of an electromagnet which operates a 
spring-loaded plunger mounted vertically. This plunger 
carries two laminated contact bars. When the circuit of 
the electromagnetic winding is completed through the H.T. 
switch the electromagnet is energised by the direct current 
from the metal rectifiers and the plunger is drawn downwards. 
The lower contact bar which is anchored at the left-hand side 
immediately makes contact at the right-hand side with 
an adjustable contact and closes the circuit of the auto- 
transformer across the main A.C. supply. A fraction of a 
second later the upper contact bar bridges the two contacts 
immediately beneath it, short-circuiting a resistance in the 
circuit of the secondary of the H.T. transformer. The effect 
of this delay in short-circuiting the secondary resistance 
is to limit the charging of the condensers and prevent damage 
to the coating of the rectifier valve filaments. 


26. The magnetic relay (11) is of the A.C. contactor type. 
There are five connections to it, three at the top and two 
at the bottom. The two bottom connections are taken 
direct to the primaries of the rectifier filament transformer 
and the transmitter filament transformer. The outside two 
of the upper three are taken direct to the main A.C. terminals, 
and between the left-hand connection and the intermediate 
connection is wired the filament switch (2, fig. 1). 


27. The actuating coil of the relay is internally connected 
across the intermediate connection and the right-hand 
connection. When the filament switch (2, fig. 1) is closed, 


therefore, the actuating coil is connected across the A.C. 
mains and the spring-loaded arm is attracted, making contact 
between the upper left-hand connection and the lower left- 
hand connection, and between the upper right-hand connection 
and the lower right-hand connection, energising both rectifier 
filament transformer and transmitter filament transformer. 


28. The telephone type relay (8) is wound for 12 volts. 
It has six connections, two for the actuating winding and four 
for the contacts. The connections are shown in fig. 12 and 
the action is explained elsewhere. The relay makes two 
contacts, and the direct current for operating it is obtained 
from the metal rectifiers. 


29. The telephone type relay (9) is also wound for 12 volts, 
and the direct current for operating it is also obtained from 
the metal rectifiers. The relay has eight connections, two 
for the actuating winding and six for the contacts. The relay 
makes two contacts and breaks one. The actual connections 
are shown in fig. 12. 


30. The 12-volt thermo-static relay (10) has five connec- 
tions, two for the heating winding and three for the contacts. 
The heating winding is wound around the centre contact and 
normally the centre and left-hand contacts are closed. The 
connecting into circuit of the heating winding, however, 
causes the centre contact to break (after the lapse of some 
seconds) its connection with the left-hand contact and make 
contact with the right-hand one. Actually it remains in this 
position only for a few seconds because the current through the 
heater winding is immediately broken and the contact cools 
and resumes its original position. It is adjusted so that 
20 seconds elapse between moving over and returning. 


Smoothing unit 

31. The smoothing unit is housed in the upper portion 
of the cubicle. Referring to fig. 2 the output choke (13) 1s 
connected in the H.T. + output line. In front of the banks 
of smoothing condensers (12) are two clip-in holders each of 
which carries a large 5,000-ohm vitreous-embedded resistance 
rod. These are connected across the condenser banks as 
shown at R, and R, in the theoretical diagram, fig. 4. Two 
small five-megohm rod-type resistances are joined across 
this other condenser bank and are situated at the rear 
(27, fig. 5). These resistances correspond with R,; and R, in 
fig. 4, 

32. In fig. 9 is given a view of the top of the cubicle 
(rectifying panel removed). The terminal board (5) at the 
left is the output terminal board. Of the four terminals 
two are H.T. terminals and two are L.T. terminals and the 
board is engraved with the symbols -+ and — adjacent to the 
terminals. 
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Fic. 9,—Smoothing unit viewed from above. 


33. The engravings at the L.T. terminals do not of course 
indicate polarity, as the supply is 20 volts A.C. They are 
provided for convenience when using the panel with D.C., 
a dummy panel being used in conjunction with the smoothing 
unit in these circumstances. 


34. In later issues of the smoothing panel a relay (not 
shown in fig. 5) is fitted near the output terminal panel. It is 
described as ‘“* Relay Magnetic Type M”’ and is shown on the 
theoretical diagram, fig 4. It is essentially a magnetically- 
operated single pole switch. The electromagnet is operated from 
the 12-volt D.C. supply obtained from the metal rectifier. Of the 
four terminals on the relay, two are the connections to the 
operating coil and two are the contact connections. Of the two 
former one is joined directly to the metal rectifier and the other 
is taken through the filaments switch to the other side of the 
metal rectifier. The contact connections are connected in 
series with the secondary of the transmitter filament trans- 


former. 
35. The connections of the relay (L,) and the modifications 
to the terminal board are shown in fig. 4. It will be seen that 


with these modifications it is possible to break the circuit 
of the transmitter filaments without interfering with the 


rectifier circuits. 


OPERATIONS 


36. When used with a transmitter such as type 1.70 the 
rectifier is usually installed alongside the transmitter, and 
the sounder relays and apparatus for remote signalling are 


B 


y 1oa/s2s 


a 





<«l a Rel 


Tite 


2’ 50000-Ohm 
Resistances 


24 I-Mfd Condensers 10A/7873 












pO OF 


2 S-Megohm Resisfances 10A/77 


SS 


: 


O_O 
O_o 9 
4 





lOA/ 





Unit 





Diagram, omoothing 





Fig. 10, Bench Wiring 





Fic. 11.—Relay panel of Rectifier, 


mounted on top of the rectifier cubicle. The electromagnetic 
switches and relays on the rectifier are of robust construction 
and should require little or no attention after initial adjust- 
ments have been made. The relay type K (10, fig. 11) is 
correctly adjusted when a delay of 20 seconds occurs between 
the closing of the filament switch and the application of the 
H.T, to the rectifying valves. 


37. After seeing that the valves and fuses are in position 
and that the door of the cubicle is shut and the tapping 
switch in its correct position, the A.C. supply to the rectifier 
may be switched on. The pilot lamp behind the red glass 
window on the rectifier should immediately light up. 


38. If remote control is being employed the local filament 
and H.T. switches should be closed as they are in series 
with the remote switches. If, on the other hand, local 
operation is required it will be necessary to ensure that the 
remote switches are closed to make the local ones operative. 


39. It is important to note the difference in this respect 
between the earlier and later issues of the apparatus. In later 
issues of the apparatus the filament switch is not in series with 
a remote switch, and the rectifier filaments are therefore 
switched on and off at the local filament switch and (unless 
special provision is made) no control of the rectifier filament 
is possible at the remote office. 
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Fie. 12.—Relay Panel. 


40. Instead of a rectifier filament control the remote 
office is now provided with a switch which controls (through 
a relay) the transmitter filament circuit. No change is, 
however, made in the wiring of the remote H.T. switch which 
is still wired in series with the local H.T. switch and as before 
the local switch must always be closed for local operation. 


41. It will be seen that for local operation it will be 
necessary after switching on the A.C. supply to the rectifier 
to close the filament switch, close the H.T. switch and close 
the circuit of the additional relay. 


42. The tapping switch located behind the glass door is 
for the purpose of varying the H.T. output for the different 
requirements of the transmitter. The switch has four 
positions, the voltages applied to the primary of the H.T. 
transformer being respectively 110, 150, 190 and 230. The 
ratio of the transformer is approximately 6-5 to 1 and the 
secondary voltages for the four positions are therefore 
approximately 720, 980, 1,240, 1,500 volts. Owing to the 
voltage doubling connections of the rectifying valve the 
voltage available at the output terminals of the rectifier is 
approximately 1,440, 1,960, 2,480 and 3,000. The switch - 
should always be placed in the low voltage position when 
frequency adjustments are being made to the transmitter. 


(32855) 


43. In the event of the failure of a rectifying valve the 
faulty valve can easily be unscrewed from the “‘ Goliath ”’ 
screw valve-holder. The type of valve used, however, requires 
a “‘ conditioning ’’ period of approximately 30 minutes before 
being put into operation. In order that the delay occasioned 
by such a failure shall be reduced to a minimum it is desirable 
that a spare valve which has previously been “ conditioned ”’ 
should be kept ready. 


44. Rectifier valves of this type may be considerably 
damaged if H.T. is applied while mercury is in contact with 
the filament. If at any time, therefore, a valve is shifted 
or the panel is shifted in a way likely to cause mercury to 
reach the filament, the filament current should be switched 
on for ten minutes before the H.T. is switched on. 


45. Of the four fuse-holders situated behind the glass 
door of the rectifier, the top one carries a 5-ampere fuse, and 
the second, third and fourth carry 2-ampere fuses. 


only. 


APPENDIX 


NOMENCLATURE OF PARTS 
The following list of parts is issued for information purposes 


In ordering spares for this rectifier, the appropriate 


section of A.P. 1086 (Priced Vocabulary of R.A.F. Equipment) 
must be used. 





Ref. No. 


10/8067 
10A/7512 
10/7873 
10.4/8068 
10.4/7769 
10.4/7772 
10.A/8254 
10/8098 
10.4 /8081 
5A /351 


10.4 /8069 
10.4/8070 


10.4/8073 


10.4/8074 


10/8075 


10/8076 


10/8077 
10.4 /8080 


5/450 
10.4 /8082 
10/8083 


10A/8084 
10A/8085 
10. /8086 


54/1218 
10/8087 


(32855) Wt. 15649/449 1,000 836 Hw. 


Nomenclature. 


Rectifier, type B we 

Principal components :— 
Chokes, L.F., type C 
Condensers, type 115 ais 
Panels, rectifying, type A.. 


Resistances, type 85 
Resistances, type 88 


Relay, magnetic, type M .. 
Panel, rectifying, type A 
Principal components :— 

Condensers, type 146 

Holders, valve,typerF.. 

Lampholders, bayonet, 

batten, 

Panels, fuse and switch 

Rectifiers, metal 


Relay, magnetic,typeG .. 


Relay, magnetic, typeH .. 


Relay, magnetic, type J 


Relay, magnetic, type K .. 


Relay, thermostatic, type A 
Resistance, type 122 - 


Switch, tumbler 
Switch, type 75 
Transformer, auto 


Transformer, H.T., type C 

Transformer, L.T., type A 

Transformer, L.T., type B 
Accessories :— 

Lamps, filament 


Valves, E.S.U., 150 


G,371 
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Complete. 


Smoothing. 

See below for com- 
ponents. 

Across smoothing 
condensers. 

Across smoothing 
condensers. 

Makes one contact, 


On relay panel. 
Goliath screw. 


A.C. input, 22 
volts. 
D.C. output, 12 


volts, 1 amp. 
Telephone’ type. 
Makes two con- 
tacts. 
Telephone’ type. 
Makes two con- 
tacts and breaks 


one, 

With D.P. con- 
tacts. 230 volts, 
50 cycle. 


With 3 contacts. 
For H.T. switch- 
ing with delay 
action device. 

Differential type. 

1,010 ohms. In 
H.T. transformer 
secondary circuit. 

S.P.,5amps,l way. 

Safety switch. 

1-6 K.V.A. auto 
transformer, 

1-6K.V.A, 

“4 K.V.A. 

-072 K,.V.A. 


230 volts, 8 c.p. 
Gas-filled type. 
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SECTION 6, CHAPTER 1 


RECTIFIER, TYPE B 
(Stores Ref. 10A/8067) 
INTRODUCTION 
1. The rectifier, type B, has been designed primarily to provide H.T, and L.T. supplies for 
ground station transmitters such as transmitter, type T.70. It is composed of two units, a 
smoothing unit and a rectifying panel. The rectifying panel may be either, panel, rectifying, 
type A (Stores Ref. 10A/8068) or panel, rectifying, type B (Stores Ref. 10A/11156). When the 
apparatus is connected to a standard A.C. supply system, it provides a rectified and smoothed 
H.T. supply at 3,000 volts, -5 amps. and an A.C. filament supply of 20 volts, 20 amps. In 
addition a 14-volt A.C. supply is available. 


2. The apparatus has been so adapted that it may be controlled from some remote operating 
station or, alternatively, it may be locally controlled at the W/T station. Provision has been 
made whereby the filament supply may be switched on to the transmitter independent of the 
H.T. supply. Two 14-volt terminals have been added to provide a convenient source of supply 
for A.C, keying, or any other suitable purpose. 





Fic. 1. Rectifier, type B, front view. 
(45432) A? 


SECTION 6, CHAPTER 1 
GENERAL DESCRIPTION 


3. In fig. 2 is given a theoretical circuit diagram of the complete rectifier. The portion 
below the dotted line is ‘‘ Panel, Rectifying, type A’’ and the portion above the dotted line is 
the smoothing unit, the two being connected together by means of links to form rectifier, type B. 


4. Two valves V, and V, are employed for rectification. The filaments of the valves are 
heated by means of a transformer T having two secondary windings, one for each filament. 
The H.T. A.C. supply to the rectifying valves is provided by the auto-transformer T, and a step-up 
transformer T,. A fourth transformer T, is incorporated to provide 2 transmitter filament 
supply, the secondary being tapped for 14 and 20 volts. The 20-velt tapping also supplies the 
metal rectificrs W, W, and W,. The rectifier W, which has a resistance inserted in the A.C. 
side, is for the purpose of providing D.C. at 12 volts for the operation of the group of relays shown 
immediately below. These relays ensure a delayed action of the H.T. switch S,, the transformers 
i, and T, being energized some 30 seconds after the filaments of the rectifying valves V, and V, 
have been heated. 


5. The rectifying valves used are of the gas-filled type which, on account of their low resist- 
ance, give improved regulation, The liability of these valves to flash over on high reverse voltage, 
however, imposes limitations and they are therefore connected as a voltage doubling arrangement. 


6. The filaments of the valves are coated and precautions must be observed during operation 
to safeguard these from “ stripping”. One of the precautions is the employment of the delayed 
action H.T. switch mentioned in para, 2, the H.T, being applied to the valves 30 seconds after 
the filaments have been connected. 


7, The main A.C, line switch S, is actuated by a magnetic relay when the switch S, which is 
designated “ Filament switch ’’, is closed. The switch S,, which is designated “ H.T. switch”, 
is in series with the actuating cvil of the magnetic relay L,-S,. Also in series with this coil is 
the gate switch S,, the purpose of which is to prevent the H.T. circuit being closed when the 
door of the rectifier cabinet is open. 


8. Referring to the smoothing unit circuit (above the dotted line} C,, Cy, C, and C, are 
banks of condensers; L, is the smoothing choke and R, and Ry, are resistances across the 
condenser banks C. and C,. 


9, The terminal board at the lower portion of the diagram is arranged for convenient con- 
nection to a remote control system, The pair of terminals on the extreme left are connected to 
the standard A.C, 230 volts 50 cycle supply. The terminals marked FIL. SW. are connected by 
cable to the remote position thus giving control at the operating office of the main A.C. switch 
%, (local filament switch § being closed). The terminals marked H.T. SW. are similarly connected 
to the remote position thus giving the operating office control of the magnetic relay L-y-S., local 
switches S, and S, being closed. Of the two key terminals one is connected to the metal rectifiers 
W, and W,, the other is taken to a terminal on the output terminal bar. When the key terminals 
are connected by cable to the remote operating office, a 12-volt D.C, supply is provided which 
can be keyed to operate a local signalling relay connected to the appropriate terminals (sixth 
and ninth from the left) on the output terminal bar. The two right-hand terminals are engraved 
14d VOLTS AC, . 


10. ‘Tracing the general circuit it will be seen that when the A.C, is connected the lamp G 
will light up. When the circuit through the magnetic relay coil L, is completed the primaries 
of the transformers T and T, are energized, the filaments of the valves V, and V, are switched 
on and the 20-volt A.C. supply to the transmitter valve filaments is established. 


11. Before the auto-transformer T, and the step-up transformer T, can be energized to 
supply H.T, to the rectifying valves, the switch $, must be closed. The switch is operated by 
the coil L, from a 12-volt D.C, supply obtained from one of the metal rectifiers W. The circuit 
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SECTION 6, CHAPTER 1 


of the coil is normally opened at the points S$, and $,. The switch $, may be closed by hand. 
The switch S, is closed automatically but only after the lapse of 30 seconds. The action may be 
explained in the following way. 


12. The metal rectifier W is permanently connected across the secondary of the transformer 
T,, and the transformer becomes energized immediately the main A.C. switch is closed, A 
rectified current therefore flows in the circuit which can be traced from the right-hand D.C. 
terminal of the metal rectifier W through the heating element R,, through the closed contacts 
of S, and back to the icft-hand side of the rectifier. The heating element R, is wound on a 
bi-metal strip one end of which is anchored while the other end lics between two contacts. The 
heating of the strip causes it to break with the top contact of $, and make with the bottom 
contact of S,. After the circuit through R, has been completed for some seconds, therefore, 
the lower contacts of S, are closed and a circuit is completed from the right-hand side of W 
‘through the relay coil L, and through the metal strip back to the left-hand side of W. The relay 
L, now being energized, both moving contacts of S, are operated. Movement of the right-hand 
contact immediately breaks the connection to the heater winding and then makes a connection 
which joins the coil L, directiy across the metal rectifier thus locking the relay, 


13. It will be observed that, although the left-hand contact of S, is closed, the top contact 
of S, is still open and since this is in series with the winding L, this remains un-energized. Atter 
the lapse of a few seconds, however, the heater coil R, cools (as its circuit has been broken) and 
the strip resumes its original position. The upper contact of $, now closes, completing the 
circuit through S, and the winding L, across the metal rectifier, and both contacts of 5, are 
thereby closed, The right-hand contact connects the winding L, directly across the metal 
rectifier thus locking the relay, The left-hand contact of S, completes a circuit which can be 
traced from the left-hand D.C. terminal of the metal rectifier W, through S,, through the coil Ls, 
through the switches $, and 5, and the remote H.T. switch, back to the right-hand terminal of 
the metal rectifier. The energizing of L, causes the contacts $, to close. The lower contacts 
complete the circuit of the auto-transformer, The upper contacts short-circuit the resistance 
R in series with the secondary winding of the transformer T,, and the H.T. is thus applied to 
the rectifying valves V, and V, approximately 30 seconds after the valve filaments are connected. 


14. The anode of the valve V, is connected to the filament of the valve V,, and from this 
point a connection is taken te one side of the secondary of the transformer T,. The other side 
of the secondary winding is taken via the resistance R and fuse F, to the junction point of two 
condenser banks C, and C,, which are connected in series between the filament of the valve V, 
and the anode of the valve V,. The rectified H.T. supply is taken from across the condenser 
banks, Across these condenser banks are two large resistance units R, and R, each of which 
has a value of 50,000 ohms, and in series with the H.T. positive line is connected a smoothing 
choke L,. Beyond this are two smoothing condensers C, and C, in parallel across the supply. 


15. Fuses F and F, are included in the anode circuits of the rectifying vaives, and fuses 
F, and fF, are included in the A.C. HVT. line and the 20-volt input circuit of the metal rectifiers 
respectively. All four fuses are conveniently grouped on a fuse board located behind a glass 
door on the front of the rectifier. The condensers C, C, and C,, which shunt the windings L,, L, 
and L,, respectively, are all of similar capacitance and are carried behind the relay panel. 


16. In the ciremi diagram, fig. 2, the exterior connections to the terminal board have been 
shown dotted to make clear the method of operation. It will be seen that the only switch on 
the main A.C. supply is the local switch $. The remote filament switch in this circuit is connected 
(shown dotted) across the third and fifth terminals from the left. Tracing this cireuit inside the 
rectifier 1f will be secn that when the switch is closed the relay winding L, is placed across the 
D.C. terminals of the rectifiers W, and W,. The contacts 5, operated by this relay are in the 
A.C. filament supply line. The rectified H.T. circuit may still be remotely controlled as before 
by means of the switch shown dotted across the fourth and fifth terminals, the only difference 
being that the D.C. operating circuit passes through the output terminal panel, the sixth and 
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tenth terminal from the left being connected together by means of a jumper connection. The 
remote key connections remain unchanged, and when a local signalling key is connected across 
the appropriate terminals (eighth and eleventh from the left) on the output terminal board of the 
rectifying panel, the relay is operated by the remote key. 


CONSTRUCTIONAL DETAILS 


17. A front view of the complete rectifier in its cubicle is given in fig. 1. The cubicle consists 
of a duralumin frame closed on all sides by bolted-on duralumin panels, The overall dimensions 
are approximately 2 ft. 10 in. by 1 ft. 8in. by 2 ft. 6in., and the weight is roughly 2} cwt. The 
rectifier is housed in the lower and the smoothing unit in the upper part of the cubicle. Access 
to the cubicle is obtained through a glass door on the front panel, the fuse board and voltage 
tapping switch being located immediately behind it. 


18. To the right of the door is a circular window fitted with red glass behind which is mounted 
the pilot lamp, to give visible warning that the main A.C. supply switch 1s closed. The two 
tumbler switches on the right of this are the filament and H.T. switches respectively. _Incor- 
porated in the door is a safety switch (shown at S, in fig. 2) which ensures that the H.T. circuit 
is broken when the door 1s open, 





Fic. 3. Rectifier, type B, front view, panel removed. 


SECTION 6, CHAPTER 1 
Rectifying panel, type A 
19. Referring to fig. 3, the valve-holders (1) can be seen to the right and left of the fuse 
panel. The fuse (2) is of the porcelain carrier type and is in the common A.C. lead between the 
secondary of the 20-volt transformer and the three metal rectifiers. The fuse (3) is in series 
with the secondary side of the H.T. transformer, and the two fuses (4) and (5) immediately below 
this are in the anode circuits of the rectifier valves. The flexible lead (6) is the detachable con- 
nection to the anode of the valve. Below the fuses can be seen the tapping switch (7) of the auto- 
transformer. The four positions of the switch correspond to transformer input voltages of 110, 
150, 190 and 230. On the left of the fuse board can be seen the H.T. transformer (8) and at the 
top and to the rear of the compartment are the three metal rectifiers (9). The resistance (10) 
is in series in the secondary circuit of the H.T. transformer. To the right of this can be seen 
the transformer (11) which supplies the heating current for the rectifier filaments. The relay 
panel (12), which consists of a rectangular hardwood box with an ebonite back and a glass front, 
is shown in greater detail in fig. 10. 


20. In fig. 5 is given a view of the rectifier with the top panel (and smoothing unit) removed, 
the door being partly open. The contact piece (1) on the door engages with two contacts located 
under the metal plate (2) making and breaking the operating winding of the H.T. switch with 
the closing and opening of the door. This safety switch is shown in the theoretical diagram, 
fig. 2, at Sy. In fig. 7 the rectifier panel is shown removed bodily from the cubicle and viewed 
from the rear. Owing to the weight of the rectifier, rollers (1) are provided to facilitate assembly 
and removal at repair depéts. The engravings on the rear terminal board (2) can be clearly 
seen. The upper terminal board with its slotted jumper eonnections can also be seen in this 
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Fic. 4. Rectifier, type B, back view. 
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illustration. These latter terminals are not engraved but the connections may be seen from an 
examination of fig. 2. It should be noted when comparing these, that in fig. 7 the panel is 
viewed from the rear, whereas in the theoretical circuit diagram, fig. 2, the panel is assumed to be 
viewed from the front. The terminal boards and connections can be seen from an examination 
of the bench wiring diagram, fig. 6, and the theoretical diagram, fig. 2. 


21. The transmitter filament transformer (3), auto-transformer (4), and H.T. transformer (5), 
can be clearly seen (in order from left to right) in fig. 7. The five terminals on the transmitter 
filament transformer are provided with engravings to indicate the connections. The outer two 
are marked P indicating primary, and the three between these are the secondary tappings 
marked 0, 14and 20. The metal rectifiers are connected across the 20-volt section, and the 14-volt 
tapping is connected up to two of the terminals on the output terminal board of the rectifier. 
The terminals on the auto-transformer can also be seen in this illustration. Four of these are 
taken to the tapping switch at the front of the panel, the fourth tapping (engraved 230) is also 
taken through the magnetically-operated H.T. switch to the A.C. mains switch. The fifth 
terminal on the transformer (engraved 0) is taken to the primary of the H.T. transformer and 
to the other side of the A.C. mains switch. 


22. Of the four terminals on the H.T. transformer the outer two are the primary terminals 
(marked P) and the inner two are the secondary terminals. 


23. Referring to fig. 10, which shows the relay panel, the relay, type K, (1) consists of an 
electro-magnet which operates a spring-loaded plunger mounted vertically. This plunger carries 
two laminated contact bars. When the circuit of the electro-magnetic winding is completed 
through the H.T. switch, the electro-magnet is energized by the direct current from the metal 
rectifiers and the plunger is drawn downwards. The lower contact bar which is anchored at the 
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Fic. 5. Rectifying panel, type A, removed from cubicle. 
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SECTION 6, CHAPTER 1 


left-hand side immediately makes contact at the right-hand side with an adjustable contact 
and closes the circuit of the auto-transformer across the main A.C. supply. A fraction of a second 
later the upper contact bar bridges the two contacts immediately beneath it, short-circuiting 
a resistance in the circuit of the secondary of the H.T. transformer. The effect of this delay in 
short-circuiting the secondary resistance is to limit the charging of the condensers and prevent 
damage to the coating of the rectifier valve filaments. 

24. The magnetic relay (2) is of the A.C. contactor type. There are five connections to it, 
three at the top and two at the bottom. The two bottom connections are taken direct to the 
primaries of the rectifier filament transformer and the transmitter filament transformer. The 
outer two of the upper three are taken direct to the main A.C, terminals, and between the left- 
hand connection and the intermediate connection is wired the filament switch (2, fig. 1). 

25. The actuating coil of the relay is internally connected across the intermediate connection 
and the right-hand connection. When the filament switch (2, fig. 1) is closed, therefore, the 
actuating coil is connected across the A.C. mains and the spring-loaded arm is attracted, making 
contact between the upper left-hand connection and the lower left-hand connection, and between 
the upper right-hand connection and the lower right-hand connection, energizing both rectifier 
filament transformer and transmitter filament transformer. 

26. The telephone-type relay (3) is wound for 12 volts. It has six connections, two for the 
actuating winding and four for the contacts. The connections are shown in fig. 11 and the 
action is explained elsewhere. The relay makes two contacts, and the direct current for operating 
it is obtained from the metal rectifiers. 


27. The telephone-type relay (4) is also wound for 12 volts, and the direct current for 
operating it is also obtained from the metal rectifiers. The relay has eight connections, two for 
the actuating winding and six for the contacts. The relay makes two contacts and breaks one. 
The actual connections are shown in fig. 11. 

28. The 12-volt thermostatic relay (5) has five connections, two for the heating winding 
and three for the contacts. The heating winding is wound around the centre contact and normally 
the centre and left-hand contacts are closed. The connecting of the heating winding into circuit, 
however, causes the centre contact to break (after the lapse of some seconds) its connection with 
the left-hand contact and make contact with that of the right-hand. Actually it remains in this 
position only for a few seconds because the current through the heater winding is immediately 
broken and the contact cools and resumes its original position. It is adjusted so that 30 seconds 
elapse between moving over and returning. 


a 


| | S 4 





" ; : = = _— a — 


Fic. 7. Rectifying panel, type i. removed from cubicle, back view. 








SECTION 6, CHAPTER 1 
Smoothing unit 


29. The smoothing unit is housed in the upper portion of the cubicle. Referring to fig. 3, 
the output choke (13) is connected in the H.T.-- output line. In front of the banks of smoothing 
condensers (14) are two clip-in holders each of which carries a large 5,000-ohm vitreous-embedded 
resistance, These are connected across the condenser banks as shown at R, and R, in the 
theoretical diagram, fig. 2. 


30. A view of the top of the cubicle (rectifying panel removed) is given in fig.8. The terminal 
board (1) at the left is the output terminal board. Of the four terminals, two are H.T. terminals 
and two are L.T. terminals and the board is engraved with the symbols +- and — adjacent to 
the terminals. 





Fic. 8. Smoothing unit viewed from above. 


31. The engravings at the I..T. terminals do not of course indicate polarity, as the supply 
is 20 volts A.C. They are provided for convenience when using the panel with D.C., a dummy 
panel being used in conjunction with the smoothing unit in these circumstances. 


32. A relay (not shown in fig. 4) is fitted near the output terminal panel, it is described as 
‘Relay Magnetic Type M”’ and is shown on the theoretical diagram, fig. 2. It is essentially 
a magnetically-operated single-pole switch. The electro-magnet is operated from the 12-volt 
D.C, supply obtained from the metal rectifier. Of the four terminals on the relay, two are the 
connections to the operating coil and two are the contact connections. Of the two former, one 
is joined directly to the metal rectifier and the other is taken through the filament switch to the 
other side of the metal rectifier. The contact connections are connected in series with the 
secondary of the transmitter filament transformer. 


33. The connections of the relay and the terminal board are shown in fig. 2, from which it 
will be seen that it is possible to break the circuit of the transmitter filaments without interfering 
with the rectifier circuits. 
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SECTION 6, CHAPTER 1 
OPERATION 


34. When used with a transmitter such as type T.70 the rectifier is usually installed alongside 
the transmitter, and the sounder relays and apparatus for remote signalling are mounted on top 
of the rectifier cubicle. The electro-magnetic switches and relays on the rectifier are of robust 
construction and should require little or no attention after initial adjustments have been made. 
The relay, type K (5, fig. 10), is correctly adjusted when a delay of 30 seconds occurs between 
the closing of the filament switch and the application of the H.T. to the rectifying valves. 

35. After seeing that the valves and fuses are in position, that the door of the cubicle is 
shut and the tapping switch in its correct position, the A.C. supply to the rectifier may be switched 
on. The pilot lamp behind the red glass window on the rectifier should immediately light up. 

36. If remote control is being employed the local filament and H.T. switches should be 
closed as they are in series with the remote switches, If, on the other hand, local operation 1s 
required it will be necessary to ensure that the remote switches are closed to make the local ones 
operative. 

37. It is important to note that the rectifier filament switch is not in series with a remote 
switch, and the rectifier filaments are therefore switched on and off at the local filament switch 
and that (unless special provision is made) control of the rectifier filament is not possible at the 
remote office. 

38. Instead of a rectifier filament control, the operating office is now provided with a switch 
which controls (through a relay) the transmitter filament circuit. No change is, however, made 
in the wiring of the remote H.T. switch which is still wired in series with the local H.T. switch 
and, as before, the local switch must always be closed for local operation. 

39. It will be seen that for local operation it will be necessary after switching on the A.C. 
supply to the rectifier to close the filament switch, close the H.T. switch and close the circuit of 
the additional relay. 





Fic. 10. Relay panel of Rectifier. 
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PRECAUTIONS AND MAINTENANCE 


40. [he tapping switch located behind the glass door is for the purpose of varying the 
H.T, output for the different requirements of the transmitter. The switch has four positions, 
the voltages applied to the primary of the H.T. transformer being respectively 110, 150, 190 and 
230. Ihe ratio of the transiormer is approximately 6-5 to 1 and the secondary voltages for the 
four positions are therefore approximately 720, 980, 1,240, 1,500 volts. Owing to the voltage 
doubling connections of the rectifying valve the voltage available at the output terminals of the 
rectifier is approximately 1,440, 1,960, 2,480 and 3,000, The switch should always be placed in 
the low voltage position when frequency adjustments are béing made to the transmitter. 


41. In the event of the failure of a rectifying valve the faulty valve can easily be unscrewed 
from the * Goliath ” screw valve-holder. The type of valve used, however, requires a “‘ condi- 
tioning © period of approximately 30 minutes before being put inte operation. In order that the 
delay occasioned by such a failure shall be reduced to a minimum it is desirable that a spare 
valve which has previously been conditioned ” should be kept ready. 


Nole :- 
Annolations in parenthesis refer To the 
corresponding annolations in Fig.2 





Relay O: cm 


lOA / 8073 —»~ bit Bobbin terminals 
a) eR 


Rela Lj 
OA) 8074+) | == 
(Ly) . ( Ce rel 
@ l|-puF led Relay 
10A /8098 under 9 Oe 


sub_panel 
(C; and Co) 


LOA /8075 


Relay 10A/8076 


Fie. if. Bench wiring diagram of relay panel. 


SECTION 6. CHAPTER I 





230 Volts ge nil 
A ©, SUPPLY HT. SW KEY idVoits 


FIL OW 


FIG. 12, THEORETICAL CIRCUIT DIAGRAM 
PANEL RECTIFYING, TYPE B. 


Ere Eel bce ta, ea 


Ale SS 566 aD UOSt wee AvOwE 171 


‘do 6F-2e sv.sod Hinmyz 





‘a 3dAL ONIASILDSY TANVd 
WVHOVIG ONIMIM HON3AG “Sl Ol4 





‘229/¢ 2 


z ECO/VG 
U{IMG ‘LH i ae Sh 


Y2}IMS 4 fig 





: - - - ————— 
—_ Se a ee er WialsehiFas apatite -—- - -- Ae = mm. ; 
' 


Pp : = | 
| 1 i TESRVoI 
J | shin if . A} — Jepicd SAA. 











‘osos/vol ‘si [ 
ABHTOeaA JSWUo sual] | 












: Sy] 
i | 
| ete 2a _pewneees 00 Al : | | 
yun Keay | ba es I | ; 
7 | st TTT 
| Sie 
ze | | 
| He 
{Was t : 
| As | | | 
i esl TT] || 
Vardi | 
| aa | | | i 
ov Fl greutey ~~ <] | i 
fee oe | andy | 


a 
— 

P55 

| ae 





ee ee 
ret 


T HE.LGVHO °9 NOILLOUS 


SECTION §, CHAPTER 1 


42, Rectifier valves of this type may be considerably damaged if H.T. 1s applied while 
mercury 1s in contact with the filament, If at any time, therefore, a valve or the panel is shifted 
in a way likely to cause mercury ta reach the filament, the filament current should be switched 
on for 10 minutes before the H.T. 1s switched on. 


43. Care should be exercised that the correct fuses are fitted. There are four of these and 
each one carries two strands of 33 s.w.g. tin wire. 


PANEL, RECTIFYING, TYPE B 
(Stores Ref, 10.4/11156} 


44, This unit is a modified form of panel, rectifying, type A. Some of the components have 
becn altered in order that the operation shall be more satisfactory and free from trouble. In 
outward appearance, panel, type B,is very similar to panel, typc A. The dimensions are identical 
and the only apparent difference is that the panel, type B, has two coupled tumbler switches in 
place of the switch (2, fig. 1}. A bench wiring diagram of panel, type 3, 1s given in fg. 13, and 
a theoretical circuit diagram in fig. 12. 


45. Referring to fig. 12, it will be seen that the difference in the two panels is mainly im the 
secondary circuit of the H.T. transformer, and also in the manner in which the main A.C. supply 
is switched on. The double-pole relay (L,, fig, 2) is now replaced by a single-pole relay L,. The 
primary of the auto-transformer T, is controlled by a relay L,, and the mam A.C. supply is now 
switched on manually instead of by the relay (L,, fig. 2}. 


46. The sequence of operations is now as follaws. The main A.C. supply is connected to 
the terminals engraved 230 YOLTS, and the lamp G lights up. When the switch 5, 1s closed, 
both the filament transformer T, and the output transformer T, are energized simultaneously. 
The rectifiers W, W, and W, become energized and a 14-volt A.C. supply becomes available at 
the terminals engraved accordingly. 


47, The transmitter filaments are switched on as before by closing the switch (Sy, fig. 2). 
The operation of the H.T. relay is now somewhat different, As soon as the switch 5, 1s closed, 
the rectifier W is energized and the sequence of operations connected with the thermal delay 
rclays begins. After a period of 30 seconds the switch S, closes. It is only after 5, has closed 
that the H.T. supply to the rectifier valve can be switched on. Assuming that the remote H.T. 
switch is closed, a circuit can be traced from the positive terminal of the rectifier W, through Sg, 
through the relay L,, switch S,. and back wa the remote H.T. switch to the negative side of W, 


48. When the three-pole relay L, becomes energized, the auto-transformer T, 1s connected 
across the main A.C, supply. The circuit for the relay L, is also completed at this stage. It 
should be borne in mind, however, that the two outer contacts of L, close a fraction of a second 
before the circuit for L, is made, This is arranged in order that the H.T. supply is switched on 
hetore the resistance Ris short-circuited, 


49, The smoothing unit is identical with that in panel, type A, so that the same values of 
H.T. and L.T. supply are available. To switch off the H.T, it is only necessary to break S, or 
the remote H.T. switch. The transmitter filaments may be switched off by opening the remote 
filament switch. It is obvious, however, that if the switch S, is opened, both H.T. and L.T. are 
switched off. It should be noted in this connection, that once 5, is opened, the H.T, cannot be 
switched on again until] the thermal delay sequence is finished, i.e. aiter a delay period of 30 
seconds. The transmitter filaments, however, can be switched on as soon as 5, is closed. 


SECTION 6, CHAPTER 1 
APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information. In ordering spares for this rectificr, the appropriate 
section of AIK PUBLICATION 1086 must be used... 
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Ref, No. Nomenclature, Quantity. | Remarks, 
ae ages a eos = 
1OA/S80G7 .. | Rectifier, type B 
Principal components 
IOA/7512~—(« Choke, L/F, type C ii ists si 1 ! 
TOA/TOG2Z0 ., Condenser, type 428 is a x IZ 1-5 uF. 
IQA/BOG8 Panel, rectifying, type A fa I 
OT : For components see below. 
IGA/L1156 .. Panel, rectifying, type B . ] 
1OA/9S16 | Resistance, type 302 =i a 50,000 £2. 
1OA/8254 Relay, magnetic, type M l ' 15 amp., single-pole. 
Panel, rectifying, type A ! 
| Principal components 
10A/$8497 Choke, L/P, type N i 
IOA/S098B Condenser, type 146 3 1-0 wF., on relay panel. 
1OA/S081 .. Holder, valve, type F.. 2 | Goliath screw. 
BA/BS... | Lampholder, bayonet, batten Ma 1 ’ For pilot lamp. 
1UA/B069 ld. Panel, fuse and switch .. ee es ] : 
IOA/S8O70 |. Rectifier, metal ree rae wat st 22 volts A.C., 12 velts D.C, 
Reiay, magnetic 
LOA/S073  .. Type G 1 Two-contact, 12 VV. D.C. operated 
1OA/8074  ,. Type H i ] Makes two contacts, breaks onc. 
1OA/S075 TBE: a a ee scree i 230 V. AC. operated. 
IDA/ROTE.. Type E or = es ~ i ‘Phree-contact, 12 VY. D.C. oper- 
ated. 
IGA/SO77 Relay, thermostatic, type A 1 
IOA/9817 | Resistance, type 303 1 | 1,010 ohms. 
SC {622 ce Switch, tumbler . . 2 | 
1OA/8082  .. . Switch, type 75. oe ] Satety switch. 
1OA/8083  .. Lransiormer, auto, type A I 1-6 EVA. 
1IOA/S084 ., Transformer, H.T., type © ] 1-6 kVA. 
IDA/BO8S Transformer, L.T., type A at ne ! ‘4 kVA. 
IGA/BO86 Transtormer, L.T., type B ae ce 1 ‘O72 EVA, 
Accessories 
SAIT2IO iy Lamp, filament 1 | 230 volts, 16 oo 
IOA/8087 Valve, type V.U.29 2 ' Gas-filled type. 
) Vanel, rectifying, type B : 
Principal components 
1OA/497 Choke, L/F, type N 1 
10A/8098 Condenser, type 146 3 1-OuF., on relay panel, 
IGA/BOST  .. | Holder, valve, type F.. 2 (soliath screw. 
5A/351 ve Lampholder, bayonet, batten i For pilot lamp. 
IGA/S069 Panel, fuse and switch ., | | 
IOA/SO70 .. Rectifier, metal Be 3 | 22 volts A.C., 12 volts D.C, 
. Relay, magnetic 
lOA/BO7S Type G 1 
IOA/8O74 Type ‘ fe i oa 1 
WOA/IIIO7 .. Type 45 ae ss bee set ] . 12 volts D.C. operated for A.C. 
: _ supply. 
TOA/11158 .. Fype 46 Kee ssi ss sn J | 12 volts D.C, operated for H.T. 
| switching. 


1OA/SO77  .. Relay, thermostatic, type A... “in 2 ] | 


———.1 Se 


Ref. No. 


10-4 /7766 
10.4 /9099 
104 /9817 
5C/622 
5A/833 
10.4 /8082 
10.4/8083 
10A/8084 
104/8085 
10A/8086 


5A/1219 
104 /8087 
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Panel, rectifying, type B—rontd. 
Principal components—counid. 
Resistance 
Type 82 
Type 263 
Type 303 Ne 
Switch, tumbler .. 
switch, tumbler .. 
Switch, type 75 
Transiormer, auta, type A 
Transformer, H.T., type C 
Transformer, L.T., type A 
Transiormer, L.T., type B 
Accessories 
Lamp, filament . 
Valve, type V.U.29 
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Quantity. Remarks. 


= ee = = 


Five 40- £2 resistances in parallel, 
100 ohms, 
1,010 ohms. 
3S amp., 5.P, 
10 amp., D.P. 
Safety switch. 
| 1-6@ EVA. 
1-6 EVA. 
*4£i VA, 
-O72 kVA. 


Pe eee eee fee et 


230 volts, 16 ¢.p. 
Gas-filled type. 
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VALVE TYPE BUZZER 
(Stores Ref. 1OA/7292) 


GENERAL DESCRIPTION 

1. The valve type buzzer is intended to be used for instructional purposes in Morse signalling. 
It is so arranged that when a key or automatic sender is connected to the appropriate terminals, 
and the line feeding the various telephones is connected to the output, Morse signals of pure 
tone are heard. The instrument is capable of giving signals of sufficient strength in approxi- 
mately 20 pairs of telephones. Any one of six different signal notes may be selected by means 
of a six-position switch, and a volume control is also incorporated to enable the requisite signal 
strength to be obtained. 


Pron S iy | ly ony og] 


® 6 





Fic. 1. Front view of Instrument. 


The instrument employs two valves, one of which acts as a low-frequency oscillator and 
the ao as an amplifier, the telephone circuit being connected into the anode circ uit of the latter. 
The operation of the key makes and breaks the anode circuit of the oscillator valve. 


3. In fig. 2 is given a diagram of the circuit arrangement, from which it will be seen that the 
oscillator valve V, has its anode and grid circuit ¢ ‘ouple d by means of the primary and secondary 
windings of a special transformer T, and this results in the generation, when the key is closed. 
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of oscillations of audio frequency. A third winding (I-C. 0.C.) on the transformer is coupled to 
the prid-filament circuit of the amplifier valve VY, and the audio-frequency voltages are thus 
amplified and appear as audio pulscs in the anode circuit of the amplifier valve, gtving rise to 
a pure musical note in the telephones. Across the winding (1.C. O.C.) is connected a resistance 
R of 500,000 ohms, over which the sliding contact P moves. The slider is connected directly 
to the grid of the amplifying valve, and thus, by moving the sliding contact, smooth control 
of volume is obtained, varying from a maximum when in a position at the higher end te a nmmmum 
when at the lower end of the resistance. 


4, The six-position switch 5, brings into circuit condensers in parallel with the secondary 
winding {I.S. O.S.) of the transformer, thus varying the frequency of oscillation of the valve Vj. 
A high-pitched note is produced when the switch is in position “1, and no condenser is con- 
nected, but the note drops prugressively as the switch is moved over the stops. At position “2” 
a condenser of the value of :004 #F. is brought into cireuit. At position “* 3" a second condenser 
of the value of -002 xT’, is added in parallel, and so on through positions “4 and "3° where 
values of -002 and -GQ1 respectively are added until at position “G" a further -O04 is added 
and the maximum capacitance 18 1n circuit, 


5. The grids of both valves are connected through the respective transformer windings to 
a common negative grid bias terminal, Normally, the grid bias terminals are short-circuited 
but an improvement in the purity of tone may be effected by connecting a single dry cell to these 
terminals. Two jacks (J, aud J.) are included in the anode circuit of the amplifying valve, one 
of which is for the purpose of plugging into circuit the telephone line, and the other is provided 
in order that an interfering signal of suitable intensity from a second valve buzzer or other source 
may be made to occur simultaneausly in the tcicphones worn by the personnel under instruction. 
The switch 5, is of the push-pull type and is connected in the positive side of the filament circuit. 
No L.T. rheostat is: provided, the necessary filament current supply being obtained from a 
2-volt accumulator (B,). The H.T. supply (B,) to the anodes is obtained from a 15-volt dry 
battery. Both of these batteries are housed within the case of the instrument. 


CONSTRUCTIONAL DETAILS. 


G. Three views of the instrument are given in figs. 1,.4, and 5, and a bench wiring diagram 
in fig. 3. Tig. 1 shows the instrument viewed from the front, and figs. 4 and 5 show the interior. 


7. The case (1) is constructed entirely of mahogany, finished insidc and out with varnish. 
The back of the case (10) 1s held in position by means of four spring chips (6), and a chain (17) 
anchors the back te the case. Mounted on the front panel are the frequency control unit (9), 
the volume control (5), the push-pull switch (2), and the jacks (12). 


8. [twill be observed from tig. 1 that there are only four terminals on the tront of the instru- 
meut, g#z., the grid bias terminals and the key terminals. The connections for the H.T. and 
L.T. batteries are brought out to short flexible leads which can be seen in the illustration, fig, 4. 
The L.T. flexible leads terminate in spade Ings, and the H.T. flexible leads terminate in claw-type 
terminals with 6 B.A. clearance holes. The flexible leads are provided with sleeves clearly 
marked H.T. + and —, and L.T. + and —, respectively. The frequency control unit (3) is 
composed of five condensers and a six-position switch built up as one unit, the knob of the switch 
projecting through the panel and indicating on a scale marked FREQUENCY. This unit may 
be seen in fig. 4, the condensers being of circular form and assembled on a brass red. In this 
illustration can be seen also the volume control (5) and the transformer (7). 


9, The transformer consists of three windings on a laminated core. The primary and 
secondary windings each consist of 3,000 turns of 42 s.w.g. D.S.C, and the third or coupling 
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Fic. 4. Interior of Instrument. 


winding consists of 1,000 turns of 42 s.w.g. D.S.C. wire. The valve-holders (8) are of the 
standard type, as also are the jacks (12). The inner contacts of the jacks, as will be seen from the 
illustration in fig. 2, are not in circuit. The accumulator container (4) is constructed of mahogany 
and is held in position by a grooved piece of wood mounted in the base of the case, so that it can 
be easily slid into position. The H.T. battery occupies a position across the back of the instru- 
ment as shown in fig. 5, and is prevented from moving, when the back is in position, by the 
wooden stop (9) and the felted wooden strips on the back. 


OPERATION 


10. Place V.R.12F. valves in the valve-holders ; if such valves are not available, a V.R.21 
valve should be placed in the “ oscillator ’’ position, and a V.R.22 valve in the “ amplifier ” 
position. After placing a 2-volt accumulator (Stores Ref. 5A/2) in the accumulator crate, 
connect up the respective L.T. terminals. Place a 15-volt battery (Stores Ref. 5A/50) in position 
in the back of the case and connect up the H.T. leads. Care should be exercised during this 
operation that the L.T. leads are not allowed to fall on to, or come in contact with, the H.T. 
connections. The push-pull switch should be “ off ’’, i.e. pushed in, while making connections. 
Replace the back of the case and secure by means of the four clips. 


11. Normally the grid bias connections may be short-circuited by means of a short piece 
of wire. A key or automatic sender should be connected to the terminals marked KEY and 
the plug from the telephone line should be plugged into the jack marked PHONES. Where a 
number of high-resistance telephones are in use, they should be connected in parallel or series- 
parallel. If low-resistance telephones are used they should be connected in series. When it ts 
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required to transmit signals, the push-pull switch should be pulled out, and a suitable note 
selected by means of the “ frequency ” control. The signal strength may now he adjusted, by 
means of the volume control, to suit the number of telephones in circuit. 


12. For the purpose of producing artificial] interference a second valye buzzer may be con- 
nected up in a similar manner, the “ phones” jack of the second buzzer being connected up to 
the “interference ” jack of the first buzzer by means of a short length of twin flex terminating 


at each end in a standard plug. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information, In ordering spares for this valve type buzzer, the 
appropriate section ef AIR, PUBLICATION 1086 must be used. 








| 
Ref. No, Nomenclature, | Quantity. Remarks. 
" | 
1OA/7292 .. | Buzzer, valve type, SOnEEURE of — I Complete. 
IOA/7293—.. Case .. Be 1 
IOA/7294—. Container, accumulator 1 
IGA/@IZG Walve-holder ax = 
IOA/L73AG L. Jacks, telephone, standard 2 
WWA/72905 Resistance sii L 0-500 000 ohms. 
WA /7296 .. Switch 1 Push-pull type. 
IOASFIBy Transformer, LF. ec ] Type C. 
[OA/7297 Condenser unit and switch 1 Including 2—-:002 uF., 2--001 aF.., 
1--004 #F. condensers. 
Accessories :— 
SAS? ae Accumulatora, 2-valt ave a wn 


1OA/7228 ., Valves, V.RIZ. .. E se a 2 V.R.12F. vaives on becoming woser- 


viceable are to be replaced by 
1OA/7738 V.R.21 (oscillater) and 


| 
SASSO ce Batteries, inert, [S-volt .. - oe | 
10A/7958 V.R.22 (amplifier). 
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BUZZER, VALVE, TYPE 2 
(Stores Ref. 10A/10158} 


INTRODUCTION 


1. The buzzer, valve, type 2, is intended to be used for instructional purposes in Morse 
signalling. It is so arranged that when a Morse key is connected by means of a standard type of 
telephone plug, and a line feeding a number of pairs of telephones is plugged into the output 
jack, Morse signals of pure tone may be transmitted and received. The instrument is capable 
of giving signals of adequate strength in twenty pairs of telephones. Means are provided for 

varying the pitch of the note, and a volume control is incorporated to cnable the signal strength 
to be adjusted as required. Arrangements are made by which two or more instruments may be 
coupled together so that interfering signals may be obtained, giving practise in ‘* over-reading "’ 
The weight of the instrument, without batterics, 18 approximately 7lb., and with batterics 
approximately £5} 1b. It measures 97 in. by 82in. by 8in. The transit case measures 11} 1n., 
hy 1i2iin. by 10 in. and weighs 7 Ib, 


GENERAL DESCRIPTION 


2. The instrument employs two valves, one of which acts as an audio-frequency oscillator 
and the other as an amplifier, the telephone circuit being coupled to the anode circuit of the 
latter by a suitable transformer. The operation of the Morse kcy makes and breaks the anode 
circuit of the oscillator valve. The theoretical circuit diagram 1s given in fig. 1, Associated 
with the oscillator valve V,, is the three-winding transformer Tr,. The first winding is con- 
nected between grid and filament of the valve, the second is in series with the anode of the valve, 
and the third is connected between the grid and filament of the amplificr valve Vy, a suitable 
condenser Cy, being inserted tn series with the grid. These windings may be referred to as 
the grid, anede and output windings respectively. Whicn the filaments are heated by completing 
the L.T, cirenit, and the H.T. circuit is completed by means of a Morse key plugged into the jack 
Jy, the anode circuit of the oscillator valve is set in oscillation at a frequency which is mainly 
determined by the oscillation constant (L C value) of the anode circuit. The L C value may be 
varied between certain limits by means of the capacitance C,, which is adjustable in five steps, 
inclusive of a position in which only the distributed capacitance is operative, The inductance 
and distributed capacitance is such that the highest obtainable frequency is well within the 
limits of audibility, and an increase of capacitance causes a reduction of frequency. 


3. Since the output winding is coupled to the anode winding, audio-frequency voltages are 
applied between the grid and filament of the amplificr valve V,. The magnitude of this grid 
swing is controlled by means of a potentiometer R,, across the output winding. The primary 
winding of the output transformer Tr,, 15 in series with the anode of the amplifier valve, and 
two jacks J, J,, are connected across the secondary winding. The instructional telephone line 
is plugged into one of these, and the other is availiable to plug an interference buzzer into the 
line. <A 44-volt grid bias battery is provided in order to adjust the mean grid potential of the 
ampliner valve for best operating conditions, With a fully charged H.T. battery, the correct 
bias is 3 yaits. | 


CONSTRUCTIONAL DETAILS 


4, Three views of the instrument are given in figs. 2, 3 and 4, and a bench wiring diagram 
in fig. 5. Fig. 2is an exterior view showing the front panel. The case (1} is of mahogany, and is 
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fitted with a carrying strap of tanned hide. The outside of the case is covered with linen fabric. 
Both the inside and the outside are painted in standard Air Ministry grey colour and then 
varnished, with the exception of the battery compartment, which is painted with two coats of 
acid-resisting black paint. The whole of the electrical components are assembled upon a mild 
steel chassis which is zinc sprayed all over, the face and edges of the front panel (2) being finished 
in standard grey stove enamel or cellulose paint. The panel carries the filament switch (3) 
(Switch, type 70, Stores Ref. 10A/8064). This is a single-pole rotary, cam-operated switch, 
consisting of two contact arms fitted with gold-silver contacts. Above this switch is a ruby 





Fic. 2. External view. 


lens (4), through which a pilot lamp indicates when the instrument is switched on. The lens is 
mounted in a pivoted cover which allows access to the pilot lamp. The knob (5) of the note 
selector switch occupies the centre of the panel. On the right of this is the knob (6) of the volume 
control potentiometer, while the outer portions of the jacks (7), (8), (9) can be seen near the 
bottom of the panel. A small hinged door (10) allows access to the interior for the insertion of 
valves. 
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3. Fig. 3 shows the components above the shelf of the chassis. The terminal block (1) 
(Stores Ref. 5C/432) carries the H.T.—, G.B.+, H.T.-+- and G.B.— terminals, to which are 
connected a set of flexible leads (uniflex red 4) fitted with appropriately engraved battery plugs. 
Behind this terminal block is the oscillator transformer (2). The core of this transformer is of 
radio-metal, and has a small air gap. Behind the oscillator transformer is the volume control 
potentiometer (3), This is a resistance, type 75 (Stores Ref. 10A/7605), of 50,000 ohms, the whole 
of which is in parallel with the output winding. The centre one of the three terminal lugs is 
connected internally to the rotary contact arm, and externally, via the grid condenser, to the 
grid socket of the amplifier valve-holder. 


6. The two valve-holders (4) and (5), are marked V.R. 21 and V.R. 22 respectively ; 
the former is for the oscillator and the latter for the amplifier valve. On the right of the shelf can 
be seen a terminal block (6) (Stores Ref. 5C/430) carrying the L.T.-+- and L.T.— terminals. 
Flexible leads (uniflex red 4) terminating in spade terminal lugs are provided for connecting the 
L.T. accumulator. 





Fic. 3. Panel, rear v.ew. 
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7. In the middle of the panel is seen the note selector switch (7). This is a single-pole, five- 
way switch, type 141 (Stores Ref. 10A/10161) and consists of a metal base plate carrying two 
short metal pillars. These pillars carry a ring of composite insulating material which is fitted 
with seven radial contacts of silver-gold alloy ; of these, only the five upper ones are fitted with 
terminal lugs. The centre of the ring is filled by a disc of insulating material. This disc carries 
the moving contact, and may be rotated within certain limits by means of a flat bar which is 
fitted to the knob of the switch and moves with it, Positive contact is assured by means of a 
locking device, consisting of a pair of radial arms carrying small rollers. These arms are mounted 
on the rotating shaft carrying the flat bar. The rollers engage in recesses in the base plate and 
so lock the switch in any desired position. 

8. The four right-hand upper contacts of the selector switch are connected to various 
members of the bank of fixed condensers (8). There are five separate condensers in this bank. 
The outer one is a condenser type 384, -001 uF. (Stores Ref. 10A/10167). Next to it 1s a con- 
denser type 385, -005 uF. (Stores Ref. 10A/10164), and the three inner ones are condensers 
type 286, -01 uF. (Stores Ref. 10A/9185). The two inner ones are connected in parallel to form 





Fic. 4. Shelf, underside, 
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a single capacitance of -02 pF. The miniature Edison screw-holder (9) for the pilot lamp is 
mounted on a metal bracket. The pilot lamp is rated at 3-5 volts and therefore giows with some- 
what less than half its normal brilliancy when the L.T. circuit is closed by means of the L.T. 


switch (10). On the right of the shelf is the output transformer (11) which has a closed core ot 
low hysteresis steel. 


9. Fig. 4 shows the components under the shelf. The mains condenser (1) is a condenser 
type 386, -Ol pF, paper dielectric {Stores Ref. 10A/10165). Adjacent thereto is a 4-watt rod 
resistance (2) (type 372, 80,000 ohms, Stores Ref. 10A/10160)} which is in series with the anode 
of the oscillator valve, reducing the mean anode-filament P.D. to about 40 volts, The jack (3) 
is the one provided for the insertion of the Morse key into the anode circuit. The two remaining 
jacks (4) and (5), are connected in parallel across the secondary winding of the output transformer. 
Ali three jacks are of the standard service type (Stores Ref. 10A/1739). The grid condenser (6), 
which is mounted on the underside of the shelf, is a condenser type 286, -O1 pF, The 4-watt 


rod resistance (7) (type 282, 100,000 ohms, Stores Ref, 10A/9761) is the grid leak for the amplifier 
valve. 


YALVES AND BATTERIES 


10. The L.T. supply is derived from a single 2-valt lead-acid accumulator (Stores Ref. 
94/1514), the H.T, supply from a 60-volt dry battery (Stores Ref. 54/1334), and the grid bias 
voltage from a 44-volt dry battery (Stores Ref, 54/1383), The oscillator valve is a valve, receiving, 
V.R.2I "hia Ref, 10A/7738) and the amplifier valve is a valve, receiving, V.R.22 (Stores Ref. 
I0A/7958), 


OPERATION 


Ij. To bring the instrument into use, first see that the filament switch is in the * off” 
position, Insert the pilot lamp into its holder through the aperture normally covered by the 
ruby lens, place a suitable 2-volt accumulator in the battery compartment, and connect up the 
L.T.+ and L.T.— leads, On moving the L.T. switch to the “on” position the pilot lamp 
should glow. Switch off the L.T, switch, place the authorized types of 60-volt H.T. and 4}-volt 
grid bias batteries in the battery compartment, connecting these in circuit by means of the flexible 
leads, The grid bias should normally be —3 volts. Close the cover of the battery compartment 
and secure it by means of the catches. | 


IZ. Plug a pair of service high-resistance telephones into the telephone jack and a Morse 
Key into the key jack. With the L.T. switch in the “ off” position insert a valve V.R.21 into the 
right-hand valve-holder and a valve V.R.22 into the holder on the left. Close the L.T. switch 
and press the Morse key. A clear musical note should be heard in the telephones. The pitch 


and intensity of this note should be variable by manipulating the note selector switch and 
volume control respectively. 


MAINTENANCE AND PRECAUTIONS 


__ WG, The instrument requires very little attention. When not in use it should be stored in 
a clean dry place. The L.T. battery must be periodically recharged in accordance with the routine 
in force at the particular station. Unless the instrument isin regular ase it is advisable to remove 
the L.T, battery when Morse practice is completed. 


SECTION 6, CHAPTER 3 


APPENDIA 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information, When ordering spares for this valve buzzer, the appro- 
priate section of AIR PUBLICATION 1086 must be used. 











Ref. Na. Nomenclature, Onantity. Remarks. 
IOA/10158 .,. | Buzzer, valve, type 2 
Consishng of :— 

C/A Sp sta Block, terminal, type B, 2-way No. 1. I 

§C/432 si Block, terminal, type: B, 3- rae Ned - I 

JOA/IOIS9 .. Cage . I 

1IOA/I0IG5 .. Coudenser, type 386 I ‘1 yl’, paper dielectric, cylindrical, 
LOA/IOLG?7 .. Condenser, type 384 1 “OO uF, |- 5 per cent. mica, 

moulded. 

IODA/SIBS Condenser, type 286 S ‘OL alr, 
1GA/1O164 .. Condenser, type d85 1 -005 uF., mica, moulded. 
IOA/O615— Holder, valve, type 5 2 
IOA/IT7S9 jack, telephone, type A 3 | 

SA/IGIC .. Lampholder, miniature Edison. screw, ] 

batten. | 

1OA/S689 Plug, type 89 1 | Engraved H.T.-+. 
IGA/MBO0 Plug, type 90 1 Jingraved H.T.— 
1DA/MS9T Plug, type 91 i Engraved G.B.-++. 
IVA/9G92 Plug, type 92 I lingraved G.B.—. 
IOA/7605 Resistance, type 75 I 50,000 ohms, potentiometer. 
1OA/9761  .. 3 Resistance, type 282 1 100,000 ohms, $-watt rod. 
IOA/IOI6BO .. | Resistance, type 372 1 80,000 ohms, ¢-watt rod. 
10A/S064_—.. Switch, type 70 1 Cam-operated, L,T. 
IOA/IGIGI .. Switch, type 141 1 5-position selector switch, 
IOA/IOIG2 ., Transformer, L/l'., type H l 

IOA/IOIGS .. Transformer, L/F., type J 1 

Accessories -—~ 

5A1614_.. Accumulator, lead-acid, 2 V., 7 Ah. ] 

SA/ISSS.. Battery, dry, 43 ¥. se 1 

oA/13d4.. Battery, dry, 60 ¥. oe a 1 
IDA/1O2Z98 .. Case, transit re ce yea 1 

34/361 7 Lamp, idament, 3-5 V. sts 1 
IOA/7738 Valve, V.R.21 1 Oscillator, 
JOA/7OSB Valve, V.R,22 1 Amplifier. 
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AERIAL WINCH, TYPE 5 
(Stores Ref. LOA/9UQ5} 


INTRODUCTION 


1. The aerial winch, type 5, is fitted im aeroplanes for the purpose of manipulating the 
trailing aerial. Jt is mounted in the fuselage in a position convenient for handling by the radio 
operator. ‘The winch carries an easily removable reel for the accommodation of the aerial wire. 
Provision is made for this reel to be in any one of three states, viz., (i) free to rotate in cither 
direction on its spindle, (ii) free as in (i) but under the control of a hand brake, and {i11) under 
the control at a pawl and ratchet for winding in, 


2. The winch also provides for clamping the wire in sound electrical contact with the aerial 
lead to the wireless installation, and for earthing the aerial before disconnecting this lead (see 
para. 10}. 


3. The space occupied by the winch (with reel of acrial wire in position) is approximatcly 
18in. by 9in. by 4in. The weight, including reel, but not the aerial wire itself, is 4 1b. 54 02. 


4, Fhe winch is adapted for carrying cither of two types of reel, viz., ree], type A, for use 
with a trailing aerial of aerial wire Rd, or reel, type B, for use with stainless stecl aerial wire. 
The Jatter wire is much less bulky than the former. and the winding space on the type B reel 
is reduced accordingly, thus allowing a corresponding increase in the length of the insulating 
pith hetween any wire un the reel and the metal work of the winch. 


GENERAL DESCRIPTION 


5, The details of the winch will be explained with reference to figs. l and 2, Fig, 1 shows 
the winch itself and also an aerial reel, type B, as viewed from the rear, while fig. 2 shows the 
winch with an acrial reel, type B, mounted thereon. Referring to fig. 1, the winch consists of an 
aluminium alloy plate (1) carrying a hub (2) upon which the recl rotates. The state of the winch, 
icc. free, free but braked, or ratchet-controlled, is governed by the pawl (3} which is loaded by 
a spiral spring (4). The pawl is also controlled by the lever (5) which pivots about the hub (2) 
and may be locked in either the “ iree “ or “ ratehet-controlled ” state by means of the spring- 
Inaded plunger (6), When this piunger is depressed, the lever (5) tends to move to the “ braked ” 
position under the contro! of the spiral spring (7). The lever carries a pin (8} upon which the paw! 
abuts. When the lever is in the “ratchet ’ position, the pin allows the pawl to fal] under the 
control of the spiral spring (4), and to engage with the ratchet on the rec]. In the “ brake“ 
position the pin lifts the pawl clear of the ratchet and forces its upper end into cuntact with the 
brake drum. When the lever isin the “ free “ position the pin holds the pawlin such a position 
that it is clear of bath the ratchet and the brake drum, 


6. The hub is not of uniform diameter over all its length, but has an inner (13) and outer 
(14) bearing surface. Between these surfaces, the hub is turned down about 0-01 in., forming 
a grease trap by which efficient lubrication 1s maintained. 


7. Phe reel, type B (Stores Ref. 10A/9123), (9) is of ebonite, machined from the solid. In 
order to reduce the weight, material has been removed from the central portion, The reel has 
a steel bush and carries on the rear side a stee] brake drum.{10) and ratchet (11). The reel is held 
in position on the winch by means of two spring clips (12), over which it is easily slipped. To 
remove the rcel, the clips must be pressed together by finger and thumb. 


8. The winch embodies a clamp for the acrial wire. Referring to fig. 2, this consists of a 
heavy chontte block (1) carrying a stainless steel anvil, to which is atrached a plug. The acrial 
lead (2) ot the transmitter may be connected to this plug by means of a socket, type 40. The 
acrial wire passes through a rectangular orifice in the ebonite block and ts pressed against the 
anvil by a stainless steel roller. This roller is mounted in a siiding frame which is carried by 
a spring-loaded plunger. ‘This plunger is encloscd in a steel sleeve, in which it has a travel of 
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about 4, in., against the action of the spring. In order to allow the plunger to be withdrawn 
sufficiently to allow a bead weight, type 1, to pass between roller and anvil, the outer end of the 
sleeve carries an external screw-thread (3) and the ebonite block is fitted with a fixed metal plate 
carrying a female thread. The sleeve may be rotated by a knurled ebonite knob (4). When the 
above-mentioned screw threads are eng: ged, the roller is moved forward eae the anvil by 
rotating this knob in the clockwise direction. To pass the bead weight, type 1, through the 
orifice, the knob is rotated in the counter-clockwise direction until the threads disengage, when 
the roller may be still further withdrawn by sliding the unthreaded portion of the sleeve through 
the fixed plate. 





Fic. 1.—Aerial winch, type 5, and reel‘ type B. 


9. The aerial wire is not attached directly to the reel, but in the following manner. A length 


of kite cord about 42 in. long, fitted with an eye splice at one end, and having a small metal 
thimble spliced into the other, 1s clove-hitched round the winch. The standing part of the kite 
cord is then held by passing a metal screw through the eye splice, a metal washer being interposed 
to prevent the eye from riding over the head of the screw. The screw engages with a metal nut 
which is located in the body of the reel. The aerial wire is attached to the kite cord by clove- 
hitching it tightly round the metal thimble, as shown in fig. 2, taking the end of the wire about 
twelve turns round the standing part, and nipping the end tightly round the wire in order to 
avoid ‘‘ brushing ’’ from the sharp ends. A west-country whipping of waxed twine is then 
placed on the wire, over a length of } in. above and below the end of the twisted portion. 





Fic, 2.—Keel, type B, assembled on winch. 


10. The knurled head (4, fig. 2) is hollow, and contains a spill similar to the plug by which 
the aerial lead of the transmitter is connected to the aerial wire. The aerial may be earthed by 
means of this spill, and a short earthing lead, fitted with a socket, type 2, is supplied with the 
winch for this purpose. The earthing spill was not incorporated in the original design, but has 
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been added in order that the aerial. may be earthed without previously disconnecting the trans- 
mitter, and so completely isolating the aerial from earih for a short perind. If a winch drawn 
from store is found to be without the earthing spill, it should be modified as described in the 
following paragraph before bemg installed, or at the first opportunity. 


tl. The earthing spill Stores Ref. 10A/10958) ts fitted in the follawing way :— 
{i} Remove the coin-slotted disc on the end of the knurled knob (4, fig. 2). 
(1) Remove the three screws at the bartom of the cavity thus revealed. 
(in} Insert the earthing spill, and secure it in position by three brass screws {countersunk, 
8.BA. x Zin. (Stores Ref. 28/2123), The heads of the screws should be touched 
with sheliac varnish to prevent subsequent movement. 


(iv) Drill a # in, hole in the centre of the coin-slotted disc, and replace in its original 
position. 


PRECAUTIONS AND MAINTENANCE 


12. Care must. be taken that the winch is very well bonded to earth. When a reel. type B, 
is in use on a type 5 winch, 1t 1s permissible to leave turns of aerial wire upon the winch, where 
the total length of wire, and the operational frequency so necessitate, This practice is not per- 
missible with carlter types of winch, nor with the winch, type 5, if a reel type A is fitted. 


13. After reeling out the aerial, care must be taken that the plunger grips the aerial wire 
below the short whipping on the joint at the thimble of the kite cord, The whipping ttself must 
on ne account be gripped. Exeept when the winch ts actually being aperated, for the purpose 
of recling tn or out, the brake lever should always be maintained in the “ ratchet ’ position. 


14. When the aerial is weighted by means of an aerial weight, type 1, the aerial, on reeling 
im, is to be drawn up until the first two or three beads are above the plunger, and the latter is 
then to be closed, so as to yrip the tail wpon which the beads are threaded. 


15, Each reel should be tested occasionally for freedom of movement. The reel should have 
a just perceptible amount ef end play on the spindle. The reél should spin freely when the 
brake lever is in the “ free *’ position. Any stiffness should be eliminated by careful removal of 
material from the reel, but nat from the spindle. In the unlikely event af either end of the pin 
across the outer bearing being slightly proud of the bearing surface, however, the surplus material 
should be carefully removed. 


16. The grease trap on the centre portion of the spindie should be examined periodically 
for dryness. Jf necessary it should be cleaned and smeared with anti-lreezing grease. Surplus 
dirty grease should not be allowed to accumulate. 


17. It is advisable to clove-litch the kite cord round the recl before the eye of the. cord ts 
secured by means of the washer and screw, taking particular care that, in the event of the cye 
breaking, the clove-hitch will hold the aerial. If the clove-hitch is made with the eye secured in 
place it is quite easy to pass the cord wrongly sa that a true clove-hitch is not made. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The folowing list of parts is issned for information. In ordering spares, the appropriate section of AIR 
PUBLICATION 1086 must be used. 


Ref, No. Nomenclature, | Oty. | Remarks. 


1OA/90035 | Winch Aerial, type 5 as es i With earthing lead fitted with socket, 


type 2. 

Components :— l 
11.4 18993 Biocks, contact .. me a wee 1 
1OA {10358 Spill, earthing ae 3 a - l 

Accessories -—- 
10.A/7183 Reel, type A i er “ih oy ] 

ar 

IOA/OT23 Reel, type B ait i i ‘ 1 
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AERIAL, SCREENED LOOP, TYPE 1 
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AERIAL, SCREENED LOOP, TYPE 1 
(Stores Ref. 10A4,8478) 


INTRODUCTION 


1. The sereened doop acrial type das designed for installation in aeroplanes. His used in 
conjunction with a suitable radio receiver for the purpose of obtaining D/) bearings, 


2. The apparatus consists ol a tube of non-magnetic material bent inte a circular form, 
Within this tube is mounted an insulated winding lorming the loop acrial. Thr tube is mounted 
on a hollow shaft wluch projects through the tuselage, The ends of the loop aerial are carned 
through this shaft and are connected to the receiver vee suitable wire contacts, 


3. The loop muy be rotated [rom within the aeroplane, either through a geared handle 
operating upon the end of the shaft, or by means of a remote control device. Where such 
remote: control apparatus is fitted, a bearing tncicator is provided at the contral position, so that 
the orientation of the loop at any pacticular moment is known to the operatar, 


4. Wien the loop acrial is connected to the radio receiver, the operatur is able ta rotate the 
loop while listening to the signals emanating Irom a distant radio transmitter. The vrientation 
Of the Joop piv inge nuniinum sigial strength 1 noted. The bearing indicator then gives the 
apparent relative bearing of the transmitter, with an ambiguity of 180°, After certain corrections 
have been applic, thle hearing of the radio transnutter may be laid off on a chart or map, 


CONSTRUCTIONAL DETAILS 
Aerial loop, type 1 


5. A view of tac screened loon aerialis givenin fig. 1, The col portion ts: ‘ircular tn shape. 
having a meat diameter of 18 in., and comprises 12 turns of 24 s.w.g. enameled copper wire 
wound within a tungnm tube {1} of 13 in, diameter. The tube forms an clectrustatic screen. 
[In order tu prevent short-circuit currents around the tithe, the continuity of the tube ts broken 
by agin. gap at the top. Vhis gap is filled in with insulating material (2) and the jaint made 
wens The weight of the luup including plugs, leads and bolts is about 11 Tb. 


The tube: (1) ds mounted in a cradly (8) which 1s supported by th. inbe (4). extending 
through casing (5) and mounted on bal] bearings at the top and bottom of this casing. The 
two ends of the coil winding are brought out through two slip rings mounted on the rotatable 
tube (4), and brushes bearing on these slip rings are connected to the socket (9). Tt as 
thus pussible to connect the coil ta a suitable receiver by inserting a plug in the sacket. Aslot 
is cut in the side of the socket in which a projection m the plug enyages. This is provided in 
order that the coil will be connected to the recetver input in the correct sense. 


7. The casing (5) 1s rigidiy mounted on the aireraft and the loop may be rotated in the casing 
by meats of the “handle ( (7}, A system of warm gearing is cmployed, and the warm may be 
brougiit into or out af mesh with the wormwheel hy means of the knob (3). A fixed datum line 
on 2 pointer (9) shows the amount of movement of the scale (10), which is engraved in degrecs 
from @ te 360 and which is secured to the rotatable tube (4). Two scales are provided, one for 
DF and one for sense, coloured white and red respectively. Provision 1s also made whereby 
the loop may be operated from sume remote position. A remote indicator 1s also provided for 
this purpose. 


8. Two enlarged views of the casing are givin in figs. 2and 3, Referring to hg. 2, the rotat- 
able portion of the loop (1) may be seen above the casing (2) which is secured to the aircraft 
and carries the socket (3) and guide tube (4) for the remote operating shaft. When it 1s desired 
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to operate the loop by means of the gear wheel, the spring-loaded knob (5) is pulled up and 
pushed towards the rear of the casing. Two holes are provided in the bracket (6) and when the 
knob enters the rear hole, the worm is engaged with the wormwheel. Rotation of the handwhcel 
(7) now results in the loop being rotated and the amount of movement is apparent on the scale 
engraved on the mcdicating drum (8). 


9. In fiy. 3, which isa view of the worm gear, the pointer has been removed in order to show 
the manner in which the worm gearing rotates the loop when it is aperated by the handle (1). 
The worm (“) is in mesh with the wormwheel (3), beneath which can be seen the wheel (4) which 
drives the shatt tor the remote indicator. The cover of the gear casing lias been removed in 
order to show the two slip rings {5} and the twe connections (6) from the endsaf the coil, Above 
the slip rings may be seen the wheel (7} with which the shafting from the remote controller is 
engaged. ‘The guide tube (8) is provided with two bolts (9) to facilitate alignment o/ the shafting, 
An earth terminal (105 is also provided on the side of the casing, 


1. Toa the left of the casing may be seen the brush gear. The brush holders (11) are mounted 
on aninsulating block (12). The brushes (13) consist of two picces of phosphor-bronze wire bent 
in such a manner that when the cover (14} is placed on the casmg, the brushes will bear against 
the sHp rings (3}. Since it is important that the socket is connected to the coil in the correct 
sense, [wo dowel pins (15) are provided on the cover. These pins engage the holes (16) in the 
casing when the brush gear is assembled. Tle brushes may be renewed by releasing the two 
screws (17) and removing the plate (£8), a picee of 16 s.w.e, phosphor-brunze silver-plated wire 
is bent ta the shape desired and the plate re-assembled, 


11. An underside view of the casing is given in fig. 4. The handle (1) and worin (2) are on 
a common spindle which is mounted in an eccentric sleeve (3) carried in the hearing (4). The 
knob (4) is secured to the eccentric sleeve by means of the bracket (6). By releasing the screw (7}, 
which fits into a slot in the eccentric sleeve, the latter may be withdrawn from the bracket (6) 
and inserted into the bracket (8). The screw (7) 18 then inserted into the hele (8). The alterna- 
tive driving position is provided in order to facihtate mounting. The wheel (105 for driving 
the remote indicator shafting may be seen in this view, also the guide tube {11} in which the 
shalting runs, The guide tube (£2) for the controller shalting is at the other side of the casing, 
The machined surface (13) provides an alternative mounting position for the pointer. The 
casing 18 seenred rigidly to OH wircrait structure by helts passed through the holes (14). 


12. As shown in fig. 2, two sets of scales ate provided on the drum {8}, one set on the 
periphery and ane on the —_ The seale on the periphery ts used when the loop is mounted 
above, and that on the face when the loop is mounted below the structure, It should be noted 
that the two scale readings increase in opposite directions. In some instances wlien remote 
control is not in tse, the indicating drum may be used as a handwhecl for rapid rotation of the 
lagp, but belove this can be accomplished the worm and wormwhecl must he disengaged as 
described in para. 15, | 


Controller 


13. The controller, which is Wlustrated in fig. 5, is used when it is desired to operate the loop 
remotely, and is muwunted in a convenicnt position in the aircraft. The handle jf) is secured 
fo a pinion which is geared to a spur wheel. On the spur wheel is meunted (he toothed wheel 
which is adapted to operate the flexible shait for driving the loop. An adjustable equide tube (2) 
is fitted at the top of tle controller to facihtate the engagement of the shalting with the toothed 
wheel. In view of the fact that the gear ratio of the controller ts of the order of d : 1, great 
care must be taken ta ensure that the controller handle is not turned beyond the limit of the 
stops, otherwise the cable and associated parts will be damaged. 


Indicator 


14. The indicator, which is also illustrated in fig. 5, is used in conjunction with the con- 
troller for remote operation of the loop. The circular dial 1s divided into degrees. The pointer 
(3) is used for the bearing and the pointer (4) for sense indications. The guide tube (5} may be 
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removed by releasing the two screws (6) to facilitate the engagement of the shaft with the loop. 
Two lines are engraved on the face of the dia]. the left-hand one is red and the right-hand one 
ercen. They refer to the position of the stops and arc dealt with under the particulars of installa- 
tion. The adjustment (7) 1s for the final alignment of the indicator dial with that of the loop. 
Inside the indicator js a couled spring winch is in tension, and serves to take up any backlash 
or Jost motion of the operating cable. ‘The indicator is secured to the aircraft structure at any 
canventent position, by ineans of balts passeel thraugh the lugs (8), 


INSTALLATION 


1S. The D/F. loop will normally be installed in the aeroplane by the contractor. The 
following information is given as a guide in the event of subsequent adjustments being required. 
It is extremely important that the instructions be followed carefuily, and a check made by taking 
an actual bearing and ensuring that this is correct, paying particular attention to the sense 
Indication. 


Remote operation 


IG. After deciding the position of the controller and the indicator, the run ef casting should 
be installed. Care must be taken that there are as fow bends as possible, and, where bends are 
essential, that they are ef a large radms. Always benel the casing with the: shafring i In position, 
ISIN the eda tools. Before making any connection to the remote apparatits make sure 
that the handle (1, lig. Sisfree. [fitis nat free, then lift the knob (4, fig. 2) and move it towards 
the operatar till the spring plunger engages the appropriate hole. The clagrammatic arrange- 
ment shown in fig. 6 is for an installation where the loop is mounted abave the aircraft. Tf the 
loop is motunterl ‘below the aircraft, the casings between the controller and indicator must be 
assembled at the opposite end of the loop giude tube to that shown in the figure. 


17. The casing must be bonded at the end and at as many intermediate points as possible, 
Determine the length of shafting necessary trom the table in hig. 6, cut off the desired length 
and grind the end to the shape of a cone, Push the shafting through the casing, taking care 
that no dirt or grit is picked wp. 


Connecting up controller and loop 


18. First ser that all four guide tubes (1c. two guide tubes on the Joop, one on the controter, 
ard ane on the indicator} are free. See that the meicatur dial adjusting screw is fixed centrally 
in iis slot, rotate the loup by means of the scale (8, fig. 2) until the loap reads the same as the 
indicator (about 45°3, then screw down che euide tube on the controller at the tup of the loop 
pear DON. 


Connecting up mdicator and loop 


19. With the loop still adjusted to read the same as the controller, see that a length of 
12.67 in. of shafting projects Jrom the indicator guide tube (or from the bend attached to it, if 
one is used} and then screw down the lower guide tube on the loop only. Move the controller 
handle slightl, ; determine and note in which direction the handle must be moved, in order that 
the shaiting which projects from the indicator euide tube will move towards the indicator. 
Re-adjust the oop by means of the controller handle so that the reading on the loop is the samc 
as that on the indicator, and then screw down the indicator guide tube. 


Adjustment of main stops 


20. Vix extension tubes over the prajecting ends of the shafting, taking care to move the 
controller handle in the direction previously determined. Rotate the loop ty approximately 
40°, so that the red lime on the indicator tace coincides with the line on the indicator stop. In 
this position, push the stop-red (1, fig. 6) inte the loop extension tube until the end of the shafting 
is reached. Drill a hole through the tube and stop-rod and secure in position with a rivet. 
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Con iiaine ta rotate the controller handJe in the same direction until the vreen line on the mdicator 
fice is cojneident with the Jine on the indicator stop. Push the stop-red (2) into tlic extension 
cube at the cattrotliae eel untu the omd of the shafting ts ceached, and civec the stup-vadt tn 
this position. Care should be exercised luring assembly that no strain is put on the 
indicator stops by moving the controller handle in the wrong direction. Using the controller, 
move the loop te zero, and if necessary, adjust the indicator dial by means of the screw (7, 
fiz. 5}to give the same grra reading. After the adjustment has been made, see that the locking 
washer is lipped up agains: the oder of the hexayon screw lad. 


Fixing of anti-torsional anit 


21. In order to prevent any tendency on the part of the indicator shafting to twist in opera- 
tion, anti-torsional units are fitted at the ends of the indicator casing. They consist of extension 
tobes at rach end having elbptical instead of circular borcs, A metal bead secur: dA te the shadting 
which runs in this extension tube also has an elliptical cross section and slides smouthly int che 
elliptical bure of the casing. Any tendency af the shafting to twist is thus prevented. 


22. To tix the anti-torsional unit proceed as follows. Rotate the contraller to the end of 
its mevement and fix the clamp on the end of the casing by tightening the srrew (3). Starting 
with the end of the shaftmg which has the minimum projection, slide thre special bead on to the 
shafting. ‘The bead is provided with a small screw which, when withdrawn, allows the splet 
bead to grip the shafting. This screw should be removeel after pushing the bead up the shalting 
until it is approximately Lin. from the clamp. Now push the end tube over the bead, engage tt 
in the clamp. and tighten the second clamp nut (4). Rotate the contraller tathe other end of 
its travel and repeat the above procedure at the ather end of the shafting. 


OPERATION 


23. The loop is connected up by means of a plug and socket. When used with receiver 
R.W082 the plug lrom the loop is inserted in a socket on the sense unit of the receiver, The 
fixed aerial is also connected up ta the sense anit by means of a plage and socket, fur senase- 
tietelitige pucpores. The trade: accialis dat te he usel tag setiae-lnding. 

24. The sense unit (ser he. 7) is provided with two switches and a variable resistanes. One 
switch has three positions and is engraved 13/7, SENSE and TRAFFIC. The other is a two- 
position switch engraved BEARING and RECIPROCAL. The three-position switch when 
Placed in the D’F. position disconnects thie fixed aerial rnabling the loop ta be used alone. When 
plaved in the SENSE positiant the (xed aertafis connected tu thie receiver through the vaciable 
resistance, When placeclin the TRAFFIC position the tixed acrial is connected directly to the 
receiver, The two-posrion switch enables the connections of the loop to be reversed. 


eo. The detailed operations for obtaining 1)/T. bearings with any given rereiver will be found 
in the chapter appropriate to that reeeiver, but the method of using aerial, screened nop, type 1 
as even below ts applicable generally. 

26. The loop may be wsed directly or thraugh remote control, Inthe event of its being used 
directly, the pusition of the reecrver will be sufficiently close ta cnable the operator ty make 
sinvaltanceys adiwstments of both receiver and loop. Referring to fig. 2 and assuming the loop 
to be se momted as to project vertivally upwards, ic. with the Joop itself above the airerait, 
the operator will read the sculc an Uhe periphery af the dream (&) whist turning the handle {7}. 
[In the event of the loop being mounted soa as to project dewnwards, Le. with the logp itself below 
the aircraft, the scale on the face of the drum will be usec, 


= 


27. When used with cemote control the controller and mdicator shawn in fig. 5 will be 
installed near the recewer and (he operator will rotate the logp by means of the controller and 
pbbsetve the indicator trades. 

26. The operation af taking an ordinary DD; bearing resolves itself inty the simple proress 
of identifying and tuning in a smitable transmitter and. with the loop connected ta the reeciver, 
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rotating the loop whilst Hstening-in simullaneously. The strength of the signal heard in the 
telephones will vary as the loop is rotated and at two peints in each revolution of the loop the 
signal will laJl to a minimum. If the scale on the indicator is observed it will be found that the. 
two readings at which these minima orcur are separated by 183°. One of these is the bearing 
and the other the reciprocal of the bearing. 


29. The ambiguity of 180° can be resolved bv dead reckoning. Jt mav also be resolved by 
abtainine a second bearing of the same transmitter a few minutes later ar by obtaining a bearing 
of another transmitter. In order ta resolve this ambiguity at the same time as the bearing ts 
taken hawever, scnse-finding arrangements arc provided. 


30. The method of determining semse_ may be described in the tollowing way. Having 
obtained two minima as described in para. 27, the sense aerial is connected up (hrough an adjust - 
able resistance to the receiver whilst retaining the loop aerial connection. This has the effect 
of altering the polar diagram from figure-of-cight form (two minima and two maxima) to a 
cardioid form (single minimum). This sense minimum, however, 1s not located with suthcient 
accuracy to be employed for an actual bearing, but it does enable the ambiguity between the 
bearing and its reciprocal to be resolved, beranse it always has a relation of +D0° to the bearing. 
The sign of this depends upon such factors as the connection of the loop and the relation of the 
_ loop te the sense aerial. For example the loop may be above or below the aircraft and the sense 
aerial may be above or below the aircraft. It will be seen that for a given installation the sign 
may be predetermined and provider no changes are made, this sign will remain constant, Thus, 
if the sign were positive, m0 doubt would exist as to which of the twa minima obtained above was 
the bearing. ft would be that one which was 90° less than the sense hgurc. Having thus 
discriminated between the two figures it is nuw only necessary to read the bearing Agure 
accurately with the loop alone in use, 


31. In practice, however, sense determination is facilitated in the [following manner, It will 
be scen that the indicator illustrated in fig. 5 has, mounted at an angle of 90° to the main poimter, 
a short pointer engraved SENS, Similarly the drum (8, fig. 2) has a lower scale (coloured red 
to distinguish it from the upper scale which 1s white) displaced by 90°. The practical application 
is then as follows. 


Bearing 

32. Identify and tune in a suitable transmitting station with the switch in the TRAFFIC 
position. Disconnect the fixed acrial at the receiver. Listen to the station with only the loop 
connected. Swing the foap through 466°, observing on the indicator the readings of the two 
minima, When using the remote indicator always read from the yellaw pointer, Very broad 
minima should not be used if another suitably located transmitter can be selected which will give 
better minima. It should be borne in mind that the broader the mintma the less will be the 
accuracy. Having obtained satisfactory minima note carefully the mid-point of one. This 
may be either tic bearing or its reciprocal. 


Determination of sense 


33, Proceed as above and after noting the reading obtamed, swing the loop so as to bring 
the sense pomiter into the position previously ve cupied by the yellow poimter (or when using the 
loop without remote control, until the red engraving on the loop reads tle figure obtained from 
the white scale). Re-connect the fixed acrnial and turn the switch to SENSE. Now reverse the 
connection of the Joop by means of the switeh provided on the sense umt, repeatedly changing 
over and observing the change in signal strength from one position to the other. The vanahle 
resistance incerporated in the sense unit and connected in series with the heed aerial raay require 
adjustment to produce the maximum chizge. 

34. The reversing switch is engraved in whute characters, at one position BEARENG, and at 
the other RECIPROCAL. If the minimum occurs at BEARING then the figure noted (see 
para, 33 above) is the bearing. If minimum occurs at RECIPROCAL then the figure. is the 
reciprocal. 
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35. It is opportune here to emphasize what has already been said in an carlier paragraph 
regarding the assimed constant installation conditions. It is essential to remove any doubts 
about a new or modified installation by making a check a$ early as possible on a station whose 
hearing is known. 


Calibrahon 

After installation, and at certain subsequent periods (see para. 42) the D/T. equipment 
must ie calibrated in order ra ascertain the maynitude and distribution of the errors due ta 
distortion of the electro-maznetic tield of a received wave by the metallic structure of the atr- 
ctaft. These errors vary in maguitude, reaching a maximitm value in cach quadrant of relative 
bearing, and are therefore usually referred to as quadrantal errors. The maximum errorsrarely 
occur exactly at the quadrantal points. 


37. The calibration must be performed by competent personnel with a knowledge of naviga- 
tion. The first requirement 35 u suitable site, and the second, suitable sources of radio signals, 
With regard to the former the apparatus required and the method of choosing a suitable site 
are dealt with in Chapter 9, Section 6, of this Air Publication. As signal sources, broadcasting 
stations are usnally satisfactory. Tf possible, stations within 15) miles, but net in the immediate 
wicmity, should be srlented. The sourees chosen, with thei frequenvics, should be noted for 
future Use. 


38. A complete calthration (i.e. gn more than J4 points) must be performed on etther 
{a} the 150-500 kes band, ar (b) the 400-1,200 kes band. If the complete calibration 15 made 
on taj, it must be carefully checked. on not Icess than 8 points on {b}, and rice versa. 


39. Having chosen the stenal source or sources to be employed, measure accurately by means 
ofa suttable map and protractur the true bearing at the postlion where calibration 1s ta take place, 
The true bearing, thus found, must be converted mto the magnefic bearmg by applying 
the magnetic variation, the valuc of which 1s usually given on the map from which the bearings 
arc taken. The magnetic bearing must be nsed for the purpose of calibration. 


40. Immechately before ihe calibration, the aircraft compass must be swimg on 16 points 
and a deviation card compiled, The following preliminary tests of the D/F. equipment must 
also he unade, 

Gi} Ensure that the DeF. loop rotates easily on its bearings without play. 

(3) Phe seale und index should be examined for security, and to verify that they ave 
easy read without parallax error, Where a remote indicator is also fitted, see that 
the twa reidings agree substantially at several paints on the scales. 

(ili) See that the D-F. loap is properly connceted ta the recerver, and that the latter is 
working normally. In particular, pay close attention to the following :— 

(a) The connections and cleanlinvss of the plngs and sockets at loop and receiver. 

[b) The elecertesl contact berween the metal carthing flange on both loop and 
receiver, and the metal screening of the cable connecting the two. 

(c) The earthing of the D/T. leop at its point of attachment to the structure. 

{d) The neeessity for a good bearing surface, frre from the possibility of inter- 
mittent connection. at the slip-rings of the 1) F. loop, 1f such slip-rings are fitted. 

fe) Cantinoity in both leads of the cable connecting loop and receiver. 

fiv} With the aireralt clear of liangars, ote., and the tail plane at flying level, tune 
none of tle signal sources and test the quality of the minima on both true ancl 
reciprocal readings. For this test the aircraft should be heading approximatels 
toward the signal source. The minima should be sharp enough to read tea an 


accuracy Ol -| 4° and the reetprocal bearing shuld be 180° from that of the true, 
to an accuracy of the same order. If these conelitions arc not satished, take an 
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observation on another signal source and if this also proves unsatisfactory examine 

the installation for the foilowiug possible defects :—- 

fa) Che loop not properly carthed to the structure. 

(bo) “A higher resistanec (due to faulty connection, etc.) in one side of the loop circiit 
than in the other. 

fc} The electrical centre of the loop (if the loop is of the type in which the mid-point 
is carthed) incurrectly determined. 


(v) Where a fixed acrial is also carried make the above tests with the fixed- trailing: 


acrial switch open and closed, and f there is debasing of the minima and/or shift 
of bearing with the Jatter condition, arrange to calibrate and use the J) ;F. loop with 
this switch open. 


4{. Having ascertaimed that the complete installation is satisfactory, caltbration may he 
commenced, 


(4) 
(1) 
(iii) 


(iv) 


(v1) 


(vil) 


(viii) 


Calibration mus! be undertaken during the period two hours after sunrise to two 

hours before sunset. 

The aircratt to be calibrated must be equipped with its full military load. 

The aircraft with the tail flying level, should be wheeled to a level spot on the 

acrodroine, well clear of metal hangars or other high metallic objects (the compass 

swinging base will he suitable only if it satishes such condrttans), 

The aircrait should be lined up, by its compass, on the measured bearing of the 

sourec, the deviation being taken into account and the D/T. reading observed. The 

accuracy to be desired is 0° to +4°; if it differs by more than 1° from zero the 

discrepancy may be due to the fallowing :— 

(a) site error. 

(o} {Lndex incorrectiv set. 

(ec) The D/F. loop being fitted asymmetrically with respect to the framework vi 
the aircraft. 

Where the site is well chosen, accept the measured as the refcrence bearing and set 

the index accordingly’. 

The aircraft is then swung through an angle of 360° in steps of 12° to 15°, the compass 

and L/F. scale readings being noted and recorded at each point. The true reading 

of the D/B. scale shonld always be taken, #of the reczprocal. 

if the compass readings are taken from the pilot's compass, make certain that the 

control (steermg} column isin the normal flying position, and hghtly tap the compass 

bowl before taking u reading in case the pivot is sticky, Also, avoid bringmg anv 

louse metal objects, e.g. keys, screwdrivers, pairs ot telephones and so forth within 

three fent of the compass when taking readings. 

The readings thus obtained may now be tabulated according to the example given 

m the table below. It should be noted that the compass reading corrected for 

deviation is added to the D/F. scale reading to produce the HW /T observed bearing, 

UMacretic). Where the recall of this addition produces a figure of more than 460° 

subtract 360 to determine the correct figure. 








Aircrait : Ka: Where swung : Sin. an which calibrated : 
Lrequency : Date : 
Wed aed 
Compass Deviation Alrcralt fi Bearing Geariny error Remarks 
Reading Head ncale (Magnetic) {Magnetic} 
(Maynetic} Reading Observed MeasureL 
12° i Lid’ 47° Guy GZ? —2" sharp 
a4? ie 354" v4e aye 62” 23° 
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(1X) 


(1) 
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A separate table should be completed for observations on the other frequency 
band (see para. 36}. 

‘rom the table a curve of errors (see fig. 8) should be drawn on squared paper, the 
crror being plotted against the D/F. scale reading. In cases where some of the 
points (errors) do not lie on a smooth curve it is advisable to check these points, 
paying particular attention te the compass readings. Observations taken on the 
other frequency band must then be checked against the curve to confirm that they 
agree substantially. In most cases it is advisable ta plot a curve of the compass 
dey lation as errors May arise in interpolation, 

l'rom the completed curve the corrections to be applied when using the loop may be 
tabulated agamst the scale readings on the card (Form 2026) supplied for the 
purpose. Remember that the Correction is the inverse of the Error: e.g. if the error 
is -+-3°, the correction to appear on Form 2026 will be —3". Also, remember to 
fill in Form 2026 completely : ie. on botli sides. 


The calibration so abtained must be checked in flight on several points. 

A te-calibration must be carricd out. 

(a} Ii a serious discrepancy ts revealed between the ground calibration and the 
results obtained in the air. 

(b) When any major modification 1s made to the aircraft structure, for example, 

a. change of engine or fuel tank within the fuselage, the addition or removal of 

anxed WT acrial or acrial mast, ete. 

(c) When a compass has been re-swung (in accordance with K.R., & A.C.1. 762), 

(d) In the case of an aircraft of wooden or composite construction, when any 
modification or repair is made to the aircraft bonding system. 


le) Every three months. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The follawing list of parts is issued for information. In ordering spares tov thts apparatus, 


the appropriate section of AER PUBLICATION 1086 must be used. 


Ket, No, Nomenclature City. Nemarks 
LOA (8478 Aévial, screened loop, Type 1 .. Ba ei ot: Non-retractable 18 in, Tungum 


Principal companents 


IOLA /OF40) Carrier, brush ie ‘i sis i 2 | With connecter sockct 
LOA (8747 Gearbox  .. He i ee ii a l 
1OA /8749 Toop 53 3% a a S aE I With vertical connectuy tube 
Accessories, 
oA / 1844 Cable, Duluocapmet, 2:3 ., ae - mae | SESE. 
104 / 11008 Covet si - < 6 wa 3 ] Por KOALE. Porn. 2058 
TOA (9872 Pine, type 10] ss dri me ih es 2 Yepeole screencl, polarized 
Contrials, remote, type U. 
Lr Waprisine , 
IQA “SLy0 Casing rigid = ge Bits s ee As reared 
LOLA (83985 (leak ai. si AE: 25 <5 Zi For JOA R180 as required 
LOA /1107 Pittine, anti-torsional, Mw. J... 2 
10A/9702 Indicator, type C.] on ne a: i for usc with T/T loop 
OA (8192 shatting Fe 7m 5 oe oe As required 
IDA 8193 Lmion, casing 3 
LOA (9119 Tinian, hibricating l 
Controls, remote, type If 
Comprising, 
OA (S584 Casing, rigid # as i oe ia As recited 
OA (84577 Cleat me . 53 ‘ig i eS Por tA SASS as required 
TOA S703 Controller oe a - or oe l Par use with Leb loop 
LGA /So9l lind -pieie, Casing a ee - = 2 
OA /aa94 Shaiting .. ic ag a en yi As required 
LOA 8396 ruta, caste 4 
1A 704 Union, lubricatiny l 
104 /11120 sense unit, type | ] 
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GROUND STATION REMOTE CONTROLS 
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GROUND STATION REMOTE CONTROLS 
INTRODUCTION 


1. When a considerable volume of traffic is to be handled on several channels it is often 
necessary for the transmitting and receiving stations to be situated some distance apart. The 
usual arrangement is for the receivers to be located in the signals office, which may be at head- 
quarters. Between the signals office and the transmitting station land lines are provided so 
that all the operations can be performed at the signals office, thus making it possible for trans- 
mission and reception to be carried on simultaneously from the same signals office, 


2. In the simplest form of remote control, two relays are connected in parallel across the 
lines. One controls the transmitter keying relay and the other a switch. Modern remote 
controls, however, require more elaborate apparatus, since provision must be made for keying 
the transmitter and for switching the filament and H.T. circuits. Provision must also be made 
for speech input, in order to transmit radio telephony. 


3. One of the most noteworthy improvements in the remote controls described in this 
chapter is the reduction of interference which was previously caused to neighbouring receivers 
by the remote keying of the transmitter. The earliercsystems required the charge and discharge 
of an 8uF condenser at keying speed. Corresponding impulses were passed to the line and 
used to operate a relay at the transmitting station. The transient nature of these impulses 
caused interference. In the more recent methods alternating current is employed for keying. 
The alternating current supply is located at the transmitting station end of the controls. The 
keying is effected by short-circuiting the lines at the signals office end, causing the impedance 
of the rectifier circuit at the transmitter end to vary. This varies the current through the 
keying relay. The depression of the key therefore causes the relay to move oyer to “‘ mark” 
and the release of the key causes it to move over to “ space,” 


4, A further advantage of the new system is that the adjustment of the keying relay is 
not critical, as it sometimes was with the old system. During a morse element the tongue was 
held over to ‘ mark” only by the permanent magnetism of the relay, With the new arrange- 
ment the relay is continuously energized from the rectifier during a morse element and greater 
latitude is therefore permissible in the adjustment of the gaps and of the spring tension, 


5. Controls, remote, ground station, types 2, 3, 4 and 5, are all of the “controlled end ” 
class, that is to say they are installed at the transmitter, and are designed to carry out certain 
functions at the transmitter, when operated by lines from the remote signals office. The 
apparatus which is used at the signals office end for remotely operating any of these controls 
is grouped on a table, a bench wiring diagram of which is given in fig. 1. A simplified diagram 
showing the method of linking this apparatus with remote controls, types 2, 3, 4 or 5, is given 
in fig. 2. Controls, remote, ground station, type 7, is also for installation at the transmitter 
end, but the apparatus at the remote signals office for operating it is known as controls, remate, 
ground station, type 6. The simplified diagrams of all five types of controls may be seen in the 
same illustration in fig. 2. 


6. At both the signals office end and at the transmitter end a distribution box is provided. 
This box consists of a wooden frame carrying a panel of insulating material on which are mounted 
three rows of jacks. Referring to fig. 23, and considering the box installed at the signals office 
end, the jacks in the row marked “‘ control” are connected to the various control desks in the 
signals office. The jacks in the middle row are connected to the outgoing lines from the signals 
office, and connection may be made between any lines and any desk by means of a flexible lead 
terminating at each end in a telephone plug. The row of test jacks are wired in parallel with 
the line jacks, so that the circuits may be “ tapped.’”” The distribution box at the transmitting 
station end is similar, the row of jacks marked “ contrel”’ being connected to the various trans- 
mitters, and the middle row to the ends of the incoming lines. Test jacks are again available 
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for “‘ tapping ” at this end. The type of box illustrated is the 10-pair box (Stores Ref. 10A/7407). 
A 16-pair box (Stores Ref. 10A/7519) is also available. This has 16 line jacks, 16 test jacks 
and 10 control jacks. 


7. The cables which connect the signals office and the transmitter are laid in earthenware 
pipes. These cables are terminated at each end at a junction box which is in turn connected 
up to the distribution box. Each jack on the distribution box is provided with a long spring 
and a short spring. Line A is always connected to the long spring and line B to the short spring. 
The Jong spring at the transmitting station is connected to the long-spring at the receiving 
station and the short to thé short. 


8. In order to provide telephone communication between signals office and transmitter, a 
portable telephone set (Stores Ref. 5B/68) is provided. This consists of a wooden box in which 
is housed a hand microphone set, a magneto ringer, a bell, a battery and a transformer. A 
flexible lead terminating in a telephone plug makes the necessary connection to the line. The 
plug is inserted in the jack of one of the spare lines. At the transmitter end a similar telephone 
set is plugged into the corresponding jack on the distribution box at that end. A call is made 
by turning the handle of the magneto ringer which causes the bell, in the telphone box at the 
other end, to ring. 


GENERAL DESCRIPTION 

Type 2 

9, Type 2 or type 4 controls are generally used for the purpose of controlling a transmitter 
employed for C.W. telegraphy. No provision is made for R/T or I.C.W. (or M.C.W.) im the 
controls, Type 2 controls are obsolescent and will, as opportunity arises, be replaced by type 4. 
Both types have the same basic features, but type 4 controls are arranged in a more convenient 
form, that is, mounted on a vertical rack. A simplified diagram of the system is given at A 
in fig. 2, 


Type 3 


10. Type-3 controls are more elaborate than type 2, and enable remote operation of the 
transmitter to be carried out for either R/T or W/T. They do not, however, provide for remote 
change over from W/T to R/T or vice versa (see paras. 35 to 40 on controls, type 7). A schematic 
diagram of the type 3 controls is given in fig. 3, and a simplified diagram at B in fig. 2. The 
apparatus at the signals office end is also included. 


iJ. For W/T the controls operate in the following way. The switch S (fig. 3) at the signals 
office is opened and the switch 5, at the transmitter end is placed in the position shown in ful], 
The battery switch S, at the signals office may now be operated. When fhe switch is moved 
from OFF to GEN. RUNNING, it passes over two live studs connected to opposite sides of the 
24-volt battery, before coming to rest upon an insulated stud. As it passes overthe first live 
stud an impulse is sent round the line-earth circuit, and as it passes over the second live stud, 
an impulse is sent in the opposite direction. The first impulse is in the direction which moves 
both switch relays R, R, to “‘ space.”’ Since neither relay has any connection on the “ space ”’ 
contact no circuits are completed at the transmitter. The second impulse, of opposite sign, 
owever, moves both relays to ‘‘ mark.” Since the L.T. relay R has neutral bias, it remains 
at “mark” and closes the L.T. filament circuits of the transmitter. The H/T. relay, being 
biased to “‘space,”’ remains at ‘‘ mark” only for the duration of the impulse, returning to 
‘‘ space ” immediately, and the transmitter H.T. switch will therefore be open. This condition 
at the transmitter (filament burning but no H.T.) is one which is frequently required, for example, 
when reception is taking place during a pause in transmission. 


12. [t will be seen that whén transmission has to be resumed there is no delay period 
required for warming up the transmitter filaments. To switch on H.T. for transmission the 
switch 5, is moved to TRANS. and hoth relays R, R, are energized and remain so while the 
switch S, is in this position. The tongue on the H.T. relay is held in the ‘‘ mark” position, 
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SECTION 6, CHAPTER 6 


causing the H.T. relay switch on the transmitter to close. The former condition (filaments 
burning but no H.T.) can be resumed by turning the switch to GEN. RUNNING. When it is 
required to shut down the transmitter, the switch S, is turned to OFF and passes over the two 
Jive studs, and two impulses are sent round the line-earth circuit. The first impulse is in a 
direction to move both relays R, R,, to “ mark,” but the second impulse is in the opposite 
direction and moves the relays to “ space,’ and the filament circuits’ of the transmitter are 
opened, 

13. Tt will be observed that the switching of the transmitter is carried out through a line 
and earth circuit. Keying of the transmitter, however, is carried out entirely on the lines. 
Actually the key K is connected across the lines and a short-circuit ‘occurs when the key is 
depressed. Referring to the diagram,. alternating current is applied to a rectifier W in series 
with the primary winding P, of the repeating coil T,. The output of the rectifier is connected 
to the keying relay R, which is biased to “ space,’”” When the secondary winding of the coil T, 
is closed through a high impedance, such as the secondary winding of the repeating coil at the 
signals office end, the winding P, offers a high impedance (about 5,000 ohms) to A.C., and the 
output of the rectifier is too small to operate the keying relay. 


14. By short-circuiting the secondary winding the output of the rectifier is raised to a 
value sufficient to operate the relay. The short-circuit is actually made by the key K which 
is connected across the secondary winding of the repeating coil at the signals office end. When 
the key is depressed the effective impedance of P, falls to ahout 150 ohms and the relay is 
operated. The winding P, of the repeating coil T, is always on open circuit for W/T Energy 
fed from the rectifier to the relay is in the form of unidirectional pulses at 100 cycles per second, 
and to prevent any: possibilty of the relay tongue following these, the keying relay is slugged 
by adding copper sleeves to the bobbins. 


15. For R/T the controls operate in the following way. The switch S at the signals office 
end is closed and the switch 5, at the transmitter end is moved into the position shown dotted. 
The switch 5, at the transmitter end is moved to “ 600-ohm input ”’ position and the olug (6, 
fig. 13) is mserted in the transmitter. It will be seen that when the transmitter is started up 
{switch 5, in TRANS. position) the microphone circuit, including the primary P, of the trans- 
former T,, is closed across one side of the battery and earth. Speech currents aré transmitted 
through the repeating coil T,, lines A and B, repeating coil T,, transformer T,, connector J and 
variable input attenuator, to the grid-filament circuit of the first valve of the amplifier. This 
is transformer-coupled to two valves in push-pull, the output from whichis taken via a 
connector to the transmitter, which is thus modulated in accordance with the speech trans- 
mitted from the microphone at the signals office. The transmitter may be started up and shut 
down in the usual way by means of the switch S,. 


16. The transmitter may be modulated with a 1,000-cycle note and keyed for M.C.W. trans- 
mission, This is accomplished by plugging in the amplifier connector (6, fig. 18) as before, 
and placing the switch 5S, in the oscillator position which brings into circuit the oscillator valve 
V, across the input of the amplifier. The switch S is opened ,and the switch $, placed in the 
position as illustrated. Operation of the key now causes M.C.W. to be radiated. 


17. There are two positions of the switch S, which have not been referred to above, They 
are marked LOCAL MICROPHONE and DIRECT GRID. The former position, ag will be 
seen from the diagram, places the secondary winding of the transformer T, across the jnput of 
the amplifier. The primary of this transformer is connected to a microphone installed at the 
transmitter end. The necessary supply for this microphone is obtained from a local rectifier 
and smoothing circuit. This arrangement provides for modulating the transmitter locally for 
R/T test purposes. 


18. When the switch 5, is in the DIRECT GRID position the transmitter may be connected 
to a Post Office lme for R/T modulation from some position other than the signals. office, It 
will be seen that with the switch in this position the input of the amplifier is connected directly 
to two terminals engraved 50,000 OHMS DIRECT GRID. | 
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19. A theoretical circuit diagram of the amplifier A.1104 is given in fig. 4. Tt actually 
consists of three units :—An amplifier, a rectifier, and a local control panel. The two former 
units together are known as the Panel, amplifier (Stores Ref. 10A/9589) and the latter unit is 
known as Panel, local control (Stores Ref, 10A/9590). All three units have been grouped 
together in the illustration, but a reference to fig. 8 will show their relative positions, 


20. Five valves are employed altogether in amplifier A.1104. The valve V, is the input 
valve, It is transformer-coupled to two valves V, in push-pull, the outpat from which is fed 
to the transmitter. The amplification is sensibly level over a range of 0-10,000 cycles. Ten 
watts output in a load of 12,000 ohms is obtained with a 0-5-volt input into 50,000 ohms. The 
valve V is the rectifier valve which rectifies the A.C. supply and provides an H.T. supply for 
the amplifier. V, is an oscillator valve’ which can be switched into circuit so as to produce a 
1,000-cycle note for modulating when M.C.W. transmission is required, this particular note 
being chosen to give the best response in the filter circuits and telephones of service receivers. 


21. Referring to the rectifier circuit in fig. 4, the mains tranSformer T has five secondary 
windings. The primary winding is connected to the A.C. mains by means of a plug and socket, 
a pair of fuses F and a switch $ being included in the circuit. Of the five secondary windings 
on the mains transformer, one is a.10-volt winding which supplies the rectifier W in the local 
control panel. One is a 4-volt winding which supplies the filament circuit of the rectifier valve 
V.. Across this winding is connected a thermal delay switch R.L. which delays the operation 
of the valve until the filaments have been switched on for a predetermined time. A 1,000-volt 
centre-tapped winding supplies the H.T. for the rectifier valve V. 


22. Two further 4-volt windings are provided. One supplies the filament circuits of the 
indirectly heated valves V, and V3, and the other supplies the filament circuits of the “push- 
pull” output valves Vz. The centre-point of this latter winding is connected to earth through 
the resistance R and the variable resistance Ry, in series. ‘The centre-point of the other 4-volt 
winding is also earthed, arid a pilot lamp P.L. is connected across one side of the winding and 
earth. 


23. The condensers C, and G, in conjunction with the choke L and dropping resistance R,, 
form the smoothing circuit for the H.T.2 line. The two condensers C, and C,, along with the 
choke L, and dropping resistance R,, form the smoothing circuit for the H.T. 1 line. A tapping 
is taken frony the H.T. 1 line and fed through a plug and socket connection and through the 
switch S, on the local control panel to the anode of the oscillator valve V3. 


24. The two H.T. lines, in addition to the two L.T. circuits from both 4-volt secondary 
windings on the transformer T, are taken through a 6-point plug and socket connection to the 
amplifier unit.. The H.T.1 line is fed through the primary winding of the coupling transformer 
T, to the anode of the input valve V,. The grid-filament circuit includes the attenuator unit, 
comprising tapped resistances R,, and a condenser C,,, and the potentiometer Rs, while a tele- 
phone jack J is connected across the potentiometer, one side of which is connected to earth. 
The heating element of the valve V, is supplied with A.C. of the appropriate voltage from the 
transformer T. A resistance R,, shunted by the condenser C,, is connected between the cathode 
and earth. 


25. The two resistances R, and Rg are connected in series across the secondary winding of 
T,, and the centre-point of the winding and the junction of the two resistances are connected 
to earth through the resistance R,,. The junction of the two resistances R,, and Rog is connected 
through the condenser C to the resistance R,s. The free ends of the two resistances Ry, and 
R,, are connected across the filament supply to the push-pull valves V,, the filaments of which 
are connected in parallel and fed from the transformer T. The two ends of the secondary 
winding of the transformer T, are connected through two non-parasitic resistances R, and R, 
to the grids of the push-pull valves. The H:T. for the output valves is fed from the line H.T.2 
through the milliammeter M to the centre-point of the primary winding of the output trans- 
former T,. The two ends of the primary winding are connected through the two non-parasitic 
resistances Ry and Rj, to the anodes of the valves. The two ends of the secondary winding 
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SECTION 6, CHAPTER 6 


are connected to a two-pin socket on the side of the panel. Another two-pin socket is mounted 
on the other side of the panel and is connected in parallel with the first socket by means of a 
screened cable. The output from the amplifier may be taken from either of these sockets and 
fed to the transmitter. 


26. Referring to the circuit for the local control panel, a six-pole plug-and-socket cannection 
is made between’ this unit and the rectifier unit. The H.T.1 line is taken to the switch S,. The 
10-volt supply from the transformer T is taken véa a pair of fuses, Fy, and a D.P. switch 
S, to the metal rectifier W. The output side of the rectifier is fed into the smoothing circuit, 
consisting of the condensers C, and C, and the choke L,. The discharge resistance Ry is 
connected across the condenser C,. 


27, The local microphone is connected by means of a jack J, to one side of the primary 
winding of the microphone transformer T;. .The other side of the primary winding is connected 
to the rectified supply. The secondary winding of T; is connected between the stud engraved 
LOCAL MICROPHONE on the switch $,, and the earthed side of the jack J,. A flexible 
lead terminating at each end in a telephone plug can thus connect the output of the microphone 
transformer T, to the input side of the amplifier unit. The other side of the telephone jack Jo, 
is connected to the moving arm of the switch S,. It should be noted that the two switches S, 
and S, are mechanically coupled and that S, is closed only when S, is in the LOCAL 
MICROPHONE position. 


28. To provide for M.C.W. a special circuit, capable of generating a 1,000 cycle per second 
oscillation, is incorporated in the local control panel. The H.T. for the oscillator valve V3 is 
fed via the selector switch S, through the anode resistance R,, in series with the primary winding 
of the coupling transformer T, to the anode of the oscillator valve V,. The secondary of the 
transformer T,, shunted by the condenser C,, is connected in series with the resistance Ry, 
shunted by the condenser C,, in the grid circuit of the valve, to enable the necessary audio- 
frequency oscillations to be generated. The heating element of the valve is fed from the trans- 
former T, The condenser C,, with the resistance R,, forms the usua] anode de-coupling circuit. 


29. The selector switch S, has four positions, engraved LOCAL MICROPHONE, OSCIL- 
LATOR, DIRECT GRID and 600 OHM INPUT. When the switch S, is in the position engraved 
OSCILLATOR, the grid of the valve V, is connected through the resistances R,, and R,, to the 
telephone jack J,, and from there to the input of the amplifier. 


30, When the switch S, is in the position engraved DIRECT GRID, the terminals engraved 
50,000 OHMS DIRECT GRID are connécted to the input side of the amplifier. In the 600 
OHM INPUT position, the switch S, connects the secondary winding of a matching transformer 
T, to the input of the amplifier. The primary of the transformer T,;, shunted by the resistance 
R,s is connected in series with a condenser C,, across a pair of terminals engraved 600 OHM 
INPUT. A further pair of terminals engraved A.C. MAINS, have the lead for the primary 
winding of the transformer T connected to them. The A.C. mains supply is also Connected 
across this pair of terminals. 


Type 4 

31, A simplified diagram of remote controls, type 4, is given at C in-fig..2. ‘The apparatus 
at the signals office end is also included. As previously. mentioned, remote controls, type 4, 
are employed only when C.W. is required. Actually the unit consists of the remote rontrol, 
panel of controls, type 3, mounted by itself on a rack. The coupled switches on the front of 
the panel marked W/T-R/T are moperative in the R/T position. 


32. Referring to diagram C in fig. 2, it will be seen that with the switch in the W/T position 
the controis function in the same way as type 3 when used for W/T. The microphone, micro- 
phone transformer and R/T switch are included as part of the standard equipment -on the 
bench at the signals office end, but these circuits are shown dotted since théy are not brought 
into use. Switching of H.T, and L.T. on the transmitter and keying of the transmitter are 
performed in the same way as for type 3 controls. 
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Tyne 5 

33. A simplified diagram of type 5 controls, including the apparatus at the signals office 
end, is given at D in fig. 2. Type 5 controls are used both for W/T and R/T. In appearance 
type 5 controls are similar to type 2, the sounder relays, repeating coils, metal rectifier, etc., 
being arranged on a horizontal wooden board. As will be seen from the diagram, the system 
resembles that used for type 3, except that a two-pole two-way switch is provided for the R/T- 
W/T change-over. In the W/T position the primary of the repeating coil at the transmitter 
end is connected, as in the controls previously described, to a metal rectifier and A.C, supply 
for keying purposes. In the R/T position, however, the repeating coil is connected to a special 
transformer, the secondary winding of which is connected to the modulating circuits of the 
transmitter. For example, when used with transmitter T.70, the secondary winding is con- 
nected direct to two terminals on the transmitter marked LINE, which are in turn connected 
through a switch and potentiometer to the sub-modulator valve. If this switch {engraved 
LOCAL LINE) has previously been placed in the LINE position, the signals office microphone 
modulates the transmitter for R/T. 


34, When this system of controls is in use with transmitter T.70, it is necessary for the 
selector switch on the transmitter to be moved to the appropriate position, w7z., R/T, C.W., or 
I.C.W. In the first position the key at the transmitter is short-circuited and therefore no 
provision is made for doing this on the remote control unit. In the C.W. position of the trans- 
mitter selector switch, the short-circuit is removed and the key at the’ signals office keys ‘the 
transmitter for C.W. In the I.C.W. position of the switch a rotary. interrupter situated in the 
transmitter is brought into circuit, and the key at the signals office keys the transmitter: for 
LC.W, 


Types 6 and 7 

35. As has been previously mentioned, controls, types 6 and 7, are at the signals office 
end and the transmitting station end respectively, of a system of remote controls, which are 
intended for carrying out. switching, keying, and change-over from R/T to W/T. Referring 
to the schematic diagram, fig. 5, it will be seen that two line circuits A and B, and C and D 
are employed between the signals office and the transmitter. Switching of the transmitter is 
performed as before between A-and B lines and earth; keying is carried out on A and B 
lines, and change over from W/T to R/T on the C and D_limes, It will be seen that the A and 
B lines terminate at a repeating coil at each end as in the controls préviously described. When 
the switch S, is. in the REMOTE CONTROL position, alternating current is applied to the 
winding P, of the repeating coil T, in series with the rectifier W. The output of the rectifier is 
connected to the keying relay R, which is biased to “ spacé.” 


36. The short-circuit of the lines by the key K, keys. the transmitter. Switching is ‘per- 
formed as before by altering the direction of the current in the line-earth circuit, a switch’S, 
similar in appearance to switch, type 44, being used, but having four. positions engraved, OFF, 
BIL. ON, W/T and R/T. When the switch is moved from OFF to FIL: ON it passes over two 
‘live ” studs before coming to rest upon an insulated one. As it passes over the first live stud 
an impulse is sent around the line-earth circuit, and as it passes over the second live stud an 
impulse is sent in the opposite direction. 


37. The first impulse is in the direction which moves both switching relays R and R, to 
“‘ space.” Since neither relay has any connection on the “space” contact, no circuits are 
completed at the transmitter. The second impulse, however {opposite sign) moves both relays 
to “mark.” The L.T. relay R moves to “ mark,” and since it has nettral bias, remains there 
and closes the L.T. filament circuits of the transmitter. The H.T. relay being biased to “ space,” 
remains at ‘‘ mark’’ only for the duration of the inpulse, returning to ‘‘space’’ immediately. 
When the switch is moved over the next set of contacts and comes to rest in the W/T position, 
the H/T relay R is held over to “‘ mark” and so the transmitter H.T. is switched on. In this 
position keying of the transmitter may be carried out. 
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SECTION 6, CHAPTER 6 


38. A further movement of the switch to the R/T position short-circuits a pair of cohtacts 
C which connects the secondary winding of the microphone transformer T in series with the 
primary winding of the repeating coil T,. Another pair of contacts C, is also bridged in this 
position. The microphone is thus connected in series with the primary winding of T and a 
resistance across the positive side of the battery and earth. At the same time the 24-volt 
battery is connected across the lines C and D, the effect of which is to operate the relay K, at 
the transmitter end, and change over the three-pole two-way switch 5,. It will be seen that 
the primary P, of the repeating coil T, is now connected to the speech amplifier instead of to the 
rectifier circuit, and the tongue and mark terminals of the keying relay are short-circuited. It 
will be seen that, provided the switch on the amplifier at the transmitter is at the 600 OHMS 
INPUT position, speaking into the microphone at the signals office will result in R/T tadiation. 


39. When returning the switch S to the OFF position it passes through the W/T position 
and the FIL. ON position, As it leaves the R/T position the microphone circuit is broken and 
also the magnetic relay circuit, causing the primary winding P, of the repeating coil T, to be 
disconnected: from the speech amplifier circuit and connected to the metal rectifier circuit. 
When the switch arm leaves the W/T position the line-relay-earth-battery circuit is broken 
and the H.T. relay R, is opened. Just before the switch arm reaches the OFF position the 
battery is momentarily connected but in the opposite direction. This trips the L.T. filament 
relay R and the filament circuits of the transmitter are broken. 


40. A two-pole 3-position switch S, is provided at the transmitter end engraved at its three 
positions LOCAL R/T, LOCAL W/T, REMOTE CONTROL. In the first position, the tongue 
and marked terminals of the keying relay R, are short-circuited so as to keep the:transmitter in 
the radiating condition for modulation by the local microphone. In the second position, this 
short-circuit is removed in order that the transmitter may be keyed locally. In the third 
position, the primary P, of the repeating coil T, is connected to the centre arm of the switch 5,, 
so that by energizing the relay R, from the signals office end, P, may be switched into either 
the speech amplifier circuit, or the A.C. side of the metal rectifier circuit. The local switching 
on the speech amplifier is exactly the same as described for type 3. 


CONSTRUCTIONAL DETAILS 


Type 2 (Stores Ref. 10A/9009) 


4i. A plan view of remote controls, type 2, is given in fig. 6, and a bench wiring diagram 
in fig. 7. As will be seen from the illustration the apparatus-consists of a number of components 
mounted on a dished metal base (6), 2 ft. 834 in. x 1 ft. 6in. x 8 in. The whole unit weighs 
approximately 30 Ib. The filament relay '(1) is at the top, the H.T. relay (2) is near it and 
the keying-rélay (3) is in the foreground. _ The tumbier switches (4) and (5) in front of the 
relays are connected across the tongue and mark terminals of-the filament and H.T. relays 
respectively. A push button (7) is connected in a similar manner to the tongue and .mark 
terminals of the keying relay and is used for testing. A metal rectifier {8) can be seen behind 
the L.T. relay and below it is a repeating coil (9). 


42. To the left of the board is a terminal strip (10} with eight terminals engraved from 
the bottom A, B, EARTH, H.T. SW., FIL. SW., two terminals engraved COMMON, and KEY. 
Another terminal strip (11) havmg two terminals engraved 14 VOLTS A.C. can be seen in the 
top corner. These two terminals are connected to the 14-volt terminals on the rectifier unit 
incorporated in the transmitter. The terminals A and Bare connected to the incoming lines 
from the signals office. The ‘‘ machinery ” earth is connected to the terminal engraved. EARTH. 
The terminals engraved H.T.S.W., FIL. SW. and KEY are connected to the corresponding 
terminals on the transmitter. It should be noted that this type of control is used for controlling 
transmitters operating on W/T, but not R/T. 
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Pic. G& Remote controls, type 2. 


Type 3 (Stores Ref. 104/952] 
43. A front view of Ground Station remote controls, type 3, is given in ig. 8. The equip- 


ment consists of a vertical aluminium alloy rack carrying five panels. The Hnes from the 
signals office terminate in a Junction box which is connected by a cable to a Box, distribution 
10-pair line (Stores Ref. No. 10A/7407) or 16-pair line (Stores Ref. No. 104'7519), which in 
turn 1s connected to one of the panels on tins rack. The remote control unit whichis installed 
near the transmitter, 1s connected to it by means of a flexible cable having a plug and socket 


connection. The approximate dimensions are 5 ft. 6 in. high, 1 ft. 44 1n. deep, and 1 ft. 8$ in. 
wide. The weight, including the amplifier unit, is 13 stone 7 lb. 


44. The upper pancl (1) 1s the amplifier panel which carrics a speech amplifier consisting 
of an indirectly-heated triode, transformer-coupled to an output stage consisting of two triodes 


in push-pull. As may be seen in fig. 8, the front of’the panel carmes a milllammeter (3), a 
volume control knob (6) and an attenuator control knob (15). The milliammeter reads from 
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0 to 150 mA. and ‘is connected in the H.T. feed to the output stage of the amplifier. The knob 
(6) controls the input potentiometer, and the attenuator knob (15) controls the switch (5,, fig. 4). 
The grid of the input valve is connected by this switch to the various tappings of the resistance 
(Ry, fig. 4). In the rear view of fig. 10 may be seen the milliammeter (4), the potentiometer 
(5) and part of the attenuator unit (41). The inter-valvé transformer (6), across the secondary of 
which are connected two 250,000-ohm resistances, is also seen in this illustration. The centre 
tapping on the transformer secondary and the junction of the two resistances are connected 
to earth through the 40,000-ohm resistance of the resistance unit (42), and also to the junction 
of the two 50-ohm resistances of the unit (42) through the 2xF condenser (43). The free ends 
of the two 50-ohm resistances are connected to the filament sockets of the 6-pole socket .(11). 
The ends of the secondary winding of the transformer (6) are connected through two 2,000-ohm 
resistances, one of which (7) may be seen in front of the transformer, to the grid connections 
of the valve-holders (8). The other transformer (9) is the output transformer, the ends of 
the primary winding of which are connected through two 100-ohm resistances, one of which (10) 
may be seen in front of the transformer, to the anodes of the push-pull output valves. A centre 
tapping on the primary winding is taken through the milliammeter (4) to one of the pins on the 
socket (11) from which the H.T. supply is obtained. 


45. On the extreme right may be seen the 50uF condenser (12) and 1,000-ohm resistance 
(13) which are in parallel and connected between the cathode of the indirectly heated input 
valve and earth.. The two-pole sockets (14) and (15) are wired in parallel and connected across 
the secondary winding of the output transformer. The six-pole socket (11) receives the six-pole 
plug (16) and through this is provided the H.T. and L.T. supply to the valves. The input jack 
(17) which is connected through the potentiometer to the grid-filament circuit of the first valve 
is just perceptible behind the input valve holder (18). The manner in which the various 
components are wired is shown in the bench wiring diagram (fig. 9). 


46. The panel (2, fig. 8) is the rectifier panel. The front of the panel carries a gwitch (7) 
and.a pilot lamp (8). The rear of this panel is shown in fig. 10. The mains transformer (19) 
has five secondary windings. , Of these, three are 4-volt windings, one is a 500-0-500-volt 
winding and the remaining one is a 10-volt Winding. The 500-0-500-volt winding is connected 
to the anodes of a double-wave rectifying valve, the output of which incorporates a smoothing 
circuit consisting of two chokes (one of which (20) may be seen next to the mains transformer), 
the 500-ohm and 30,000-ohmi resistances (21), the three 2uF condensers (22) and the 4uF con- 
denser (23). The resistance unit (44), comprising a 250-ohm and a 500-ohm variable resistance 
in series, is connected between earth and:the centre point of the 4-volt filament supply to the 
amplifier output valves. 


47. In front of the condensers (22) is seen the thermal delay switch (26) which delays the 
connection of the H.T. output load on the rectifier until the filament circuit has been ¢losed for 
a predetermined period. The plug (27) is the connection through which the A.C. mains supply 
is taken into the unit. The plug (28) is for the purpose of leading away from the panel, a 10-volt 
A.C. supply, a 4-volt A.C. supply, and a rectified and smoothed H.T. supply. The nanner in 
which the various components are wired is shown in the bench wiring diagram (fig. 9}. 


48. The panel (3, fig. 8) is the local control panel, on the front of which is a telephone jack 
(9) and a knob (10) controlling a four-way switch. The telephone jack is for plugging in the 
local microphone, and the switch is engraved 600 OHM INPUT, DIRECT GRID, OSCILLATOR 
and LOCAL MICROPHONE. Referring to fig. 10 in which the back of the panel may be 
seen, the plug (29) is, connected by a cable and socket to the plug (28) referred to abave. ‘The 
10-volt A.C. supply, 4-volt A.C. supply and rectified H.T. supply, referred to in the preceding 
paragraph, are thus led into the local control panel. The 10-volt supply is taken to the metal 
rectifier (30) and the D.C. output is taken to the smoothing circuit consisting of the choke (31) 
and the two 1,000uF condensers (32), 


A9, The microphone transformer (33)-has one end of its primary winding connected to the 
telephone jack on the front of the panel and its other end connected to the rectified supply. 
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When the local microphone is plugged in, it is connected in series in this circuit. ‘The secondary 
of the transformer has one end earthed and also connected to one side of a telephone jack (7, 
fig. 13) on the side of the panel. ‘The other end of the secondary is taken to the selector switch 
(10, fig. 8) on the front of the panel, and when this switch is placed in the LOCAL MICROPHONE 
position, the secondary of the transformer is connected across the telephone jack. The valve- 


holder (34) carries an indirectly heated triode which, with its associated circuit, functions as a 
1,000 c/s. oscillator, 


00. The grid-anode coupling transformer (35) for this oscillator can be seen near the valve- 
holder. The transformer (36) is the matching transformer for the incoming signals office line. 
The primary, shunted by a 1,000-ohm, resistance (37), is connected through a 2”F condenser 
(38) across two terminals at the base of the unit marked 600 OHM INPUT. The secondary of 
this transformer has one end earthed. ‘The other end is connected to the selector switch (10, 
fig. 8) in such a way that when the switch is in the 600 OHM INPUT position, the secondary 
ig connected across the telephone jack (9, fig. 8). 


51, On the small panel (39) is a group of three resistances and one condenser. The resistance 
on the extreme left is a 250,000-ohm resistance connected at one end to the oscillator terminal 
of the selector switch and at the. other end to the adjacent resistance and condenser. These 
have values of 5,000 ohms and 0-0020F respectively, and are connected in parallel in the grid 
circuit of the oscillator valve. The third resistance of 50,000 ohms is in the HLT. supply lead. 
to the anode of the oscillator valve, while the 2«F condenser (40) forms the decoupling unit. 
The 0-2uF condenser (45) is connected across the secondary winding of the oscillatar coupling 
transformer. The manner in which the various components are wired is shown in the bench 
wiring diagram (fig. 9). 

52. The fourth panel (4, fig. 8) is the remote control panel. Qn the front of this panel is 
mounted the morse key (11), the H.T. switch (12), the filament switch (13).and the three coupled 
switches {14}. The rear of this panel may be seen in fig. 11, and a bench wiring diagram in 
fig. 12, The relay (1) is the keying relay which effects the keying of the transmitter. The 
relay (2) immediately below this is the H.T. relay which switches the H.T. supply to the trans- 
mitter. The relay (3) on the left of this is the filament relay which closes the filament circuits 
of the transmitter. To the left of the relay (1) is seen the repeating coil (4) and metal rectifier (5). 


03. The switch (14, fig. 8) is a three-pole two-position switch. Two of the pales change 
over the connections of the repeating coil secondary from the amplifier input to the 14-volt 
A.C. supply and rectifier. The former is, the. R/T position and the latter the W/T position. 
The third pole merely short-circuits the “ tongue” and “ mark ” terminals of the keying relay 
in the R/T position. 


o4, Referring to fig. 11, it will be seen that a row of six terminals is provided at the top of 
the remote control panel for convenient linking up with a corresponding row at the bottom 
of the local control panel. The first pair on the left is connected directly: to the A.C. supply, 


and is engraved accordingly. The remaining two pairs are engraved 600 OHMS and 50,000 
OHMS respectively. 


55, At the bottom of the remote control panel is a row of eleven terminals, engraved from 
left to right as follows :—First two 14V. A.C., the next one EB, the next one FIL. SW., the next 
one H.J. SW., the next two KEY ; the next two are engraved B and A respectively and the last 
two terminals P.O. LINES. The 14-volt terminals are connected to the 14-volt A.C, terminals 
on the transmitter rectifier ; the terminals A and B are connected to the incoming signals office 
lines. ‘The terminals P.O. LINES are for use in connection with remote R/T modulation from 
special lines. The remaining five terminals are connected up to the appropriate terminals on 
the transmitter. 


56, Connections between the various panels are made by means of plugs and sockets and 
links. Referring to fig. 13, the microphone (1) is connected hy a screened lead terminating in 
a plug (4) which engages with the socket (9, fig. 8). The screened lead (8). effects the connection 
between the output of the amplifier and the modulating circuit of the transmitter, The screened 
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Fic, 10. Rear view of amplifier A.1104. 


cable (9) terminates at each end in a six-point socket. These sockets engage with plugs, one 
of which is situated on the amplifier and the other on the rectifying panel. .This cable carries 
the filament A.C. supply for the oscillator valve, the A.C. supply to the microphone rectifier, 
and the smoothed H.T. supply for the oscillator anode circuit. The screened cable (10) 1s 
connected at one end to the A.C. mains terminals, and terminates at the other end in a two-point 
socket which engages with a two-point plug connected to the primary winding of the rectifier 
transformer. The screened cable (3) terminates at each end in a plug. One plug is inserted 
into a jack (17, fig. 10) on the amplifier and the other is inserted into a jack on the local control 
panel. This provides the connection between the input of the amplifier and the output of 
the local control panel. The form of the output may be either speech or a 1,000 c/s modulating 
frequency for the production of M.C.W. 


Type 4 (Stores Ref. 10A/9522 


57. Two views of the type 4 remote controls are given in figs. 14 and 15, and a bench wiring 
diagram in fig. 12. It should be noted that the bench wiring diagram given for the type 4 
controls is the same as that given for the remote control panel used in the type 3 controls. The 
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difference, however, being that for the type 4 controls, the three coupled switches on the front 
of the panel are moperative in the R/T position. 


58. Referring to fig. 14 which is a front view of the remote controls, type 4, as employed at 
the transmitter end, a remote control panel (1) (Stores Ref. 10A/9588), and a dummy panel (2) 
are mounted on a rack (3) (Stores Ref. 10A/9591). The key (4) is mounted above the tumbler 
switches which can be seen in the centre of the panel. The switch (5) on the left is the H.T, 
switch, and the switch (6) on the right is the L.T. switch. The three coupled switches (7) in 
the middle are engraved R/T and W/T in the “up” and “ down” positions respectively, but 
only the W/T position is used. The weight of the complete unit is approximately 7 st. 7 lb., 
and the dimensions of the panels and rack the same as for type 3. 


59. The rear of this panel is seen in fig. 15. The keying relay (1) is in the top right-hand 
corner and below it is the H.T. relay (2). To the left of the H.T. relay is the L.T. relay (3). 
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lic. 13, Rear view of remote controls, type 3. 


APIH86.VOL.I. SECTION 6.CHAPTER 6. 


(WVYOVIC ONIYIM) TJSNVWd TOYLNOD SLOWSYH clSl4 





- aT ae ee 


eee tm 


—— ee wr ee 


ee re ee es... % 


rs ee re Oe 


C) SANTIO td J & ey) eo 
Od Vv 8 AZ / MSjlyH Os fl “Us a IV API 












| adi burfizyau| 
sapuneg 


YojiMs 
juaur) 


| 
i 
1 
it 

'% &s i 8 | 3 

| 

| «6 Soy seg 














O 
s 





N@awnet 


5 0] stig | 
 Surhay | 





2 adhy 
“bashe jas ‘sapunos | 


te rere) eee 


Fs & G3 LTD. 


{F.480/). 


SECTION 6, CHAPTER 6 


a 


ef 

nS gras 
ace 
eS tise 
Ae 


Ss 


ene 


fai 
es 
i Meeiics 
is 


ee 
Lehaataa 
he 





m8 Ort SSS 88 r Yaw Tee 


me tte ee a i lg en nn bene 0 cy 


A pl I NY A A RT PRON RR 


Remote controls, type 


Fic. 14. 


TBEAC) 


. 
~ 
e 


( 


SECTION 6, CHAPTER 6 


Pe NM oe ee Oe Oe 


is 


oe 


Cire aes 





I'ia. 15. Rear view of remote controls, type 4 
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The metal rectifier (4) is in the top left-hand corner while the repeating coil (5) is to the right 
of it. ‘The terminal strip (6) carries six terminals engraved as follows :—Jnrst two on the lett, 
A.C. MAINS: next two, 600 OHMS ; and the last two, 50,000 OHMS DIRECT GRID. Another 
terminal strip (7) having cleven terminals can be seen at the bottom of the panel, The first 
two terminals on the left are engraved 14V, A.C., the next terminal is engraved E, the next 
one FIL. SW., the next one H.T.SW., the next pair KEY, the next two B and A respectively, 
and the last two are engraved P.O. LINKS. 


60. ‘The 14V. A.C. supply from the transformer meorporated in the rectifier panel of the 
transmitter is connected to the first pair of terminals. ‘The next pair of terminals 1s connected 
to the “machinery earth.’ The filament switch terminals on the transmitter are connected to 
the fourth and sixth terminals, while the transmitter H.T, terminals arc connected to the fifth 
and sixth terminals. The winding of the electro-magnetic key on the transmitter is connected 
across the pair of terminals engraved KEY. The lines from the signals office are connected 
to the two terminals engraved B and A. The terminals engraved P.O, LINES are for remote 
modulation on a special pair of lines. They are connected directly to the right-hand pair of 
terminals in the upper terminal strip (6). 


Type 5 (Stores Ref. 1GA/93523} 

61. A plan view of type 5 remote controls is given in fig. 16 and a bench wiring diagram 
in fig. 17. Referring to fig. 16, the filament relay (1) may be seen on the right and next to it 
is the FL.T. relay (2). The keying relay (3) is on the left. The tumbler switch (4) on the right 
is connected across the tongue and mark terminals of the L.T. relay while the tumbler switch 
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(5) is connected across the “ tongue " and “‘ mark ”’ terminals on the H.T. relay. he key (6) is 
connected across the " tongue “ and “‘ mark ” terminals of the keying relay. The coupled tumbler 
switches (7) are for the purpose of changing over from R/T to W/T and are engraved accordingly. 
The manner in which they are connected up may be seen in fig. 17. The metal rectifier (8) and 
repeating coil (9) can be seen above the relays. The transformer (10) is used for R/T and its 
secondary winding is connected to the modulating circuit of the transmitter. The terminal 
block (11) on the night has two terminals to which a 14-volt A.C. supply is connected. The 
terminal strip under the cover (12) has six terminals engraved from the right FIL., H.T., and 
LINES. B.A. The terminal strip under the cover (13) is provided with five terminals which 
are engraved from the right, E, LINES, and KEY. When remote controls, type 5, are used 
with transmitter T.70, for example (except for ines A and B}, all these terminals are connected 
to the corresponding terminals on the transmitter. All the apparatus is mounted en a wooden 
board, 2 ft. 7 in. wide by 2 ft. 0 in. deep, and the weight 1s approximately 50 lb. 


Type 6 (Stores Ref. 104/9873} 


62. Relerring to fig. 18 which is a front view of remote controls, type 6, the key terminals 
may be seen on the left and the microphone terminals on the right. The uppermost terminal 
has no internal connection (see fig. 19). The switch in the centre 1s engraved OFF, FIL. ON, 
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TRANSMIT W/T and TRANSMIT R/T. The seven terminals at the top are engraved from the 
right +, ae ~—,D, C, B and A. A battery is connected across the terminals engraved - 


and — and the terminals engraved C, D, A and B are connected to the remote control lines. 
The whole unit is built up in a wooden box 11 in. by 9 in. by 5 in. deep, having a synthetic 
resin top panel on which the switch, key and microphone terminals are mounted, The weight 
is approximately 84 1b. A bench wiring diagram is given in fig. 19, 


Type 7 (Stores Ref. 10A/9884) 

63. Remote controls, type 7, a front view of which is given in fig. 20 and a rear view in 
fig. 21, is very similar in appearance to type 3, except that the remote control panel (1) has 
two coupled switches instead of three. “The dimensions and weight are roughly the same as 
type 3. The amplifier portion comprising the panels (2), (3) and (4) are the same as in type 3. 


64. The apparatus shown in fig. 21, which is a rear view of remote controls, type 7, with 
the covers removed, clearly shows, as regards the upper portion, the similarity with type 3. 
The lower portion is also very similar, except that an additional relay has been added and two 
terminals on the bottom terminal strip have been relettered. As before, (1) is the keying relay, 
(2) is the H.T. relay, and (3) the L.T. relay. The repeating coil (4) and rectifier (5) are mounted 
in the same way as on type 3. The additional relay (6) has been introduced in order to effect 
the change-over from W/T to R/T and vice versa. The terminal strip (7) at the top remains 
the same, and is linked up with the corresponding terminals in the amplifier panel. The terminal 
strip (8) at the bottom has the last four terminals on the right engraved C LINES D and B LINES 
A. The remaining seven terminals are the same as for type 3. The bench wirlng diagram 
(fig. 22) shows the manner in which the various items are connected up. 


65. Referring to fig. 20, it will be seen that the coupled switches (5) on the front of the 
panel (1) form a two-pole three-position switch, and a plate on the front of the panel is suitably 
engraved to indicate the three positions. In'the remote control position the change-over from 
W/T to R/T or vice versa is effected by the’relay (6, fig. 21) which is energized from the remote 
signals office. In the centre position (local W/T), the primary windimg of the repeating coil 
(T,, fig. 5) is opened and, as a result, no transmitting operations can be carried out from the 
remote station. The key (6) on the remote control panel (1, fig. 20) now controls the trans- 
mitter. When the coupled switches are in the local R/T position, the tongue and mark terminals 
on the keying relay are short-circuited, and the primary winding of the repeating coil open- 
circuited. Here again no R/T can be transmitted from the remote station, but the local 
microphone may be used, It will be obvious from the above that, if it is desired to control 
the transmitter entirely from the remote signals office end, the two coupled switches (5) on the 
front of the panel (1) must be left in the remote control position. 


PRECAUTIONS AND MAINTENANCE 

Type 2 

66. Very littl maintenance is required on the type 2 controls beyond seeing that the 
sounder relays are properly adjusted. A properly constructed sounder relay correctly adjusted 
should retain its adjustment for many months without attention. Ii constant adjustment of a 
sounder relay is necessary, first ensure that the adjustments are being carried out in the correct 
manner. If trouble is still experienced, the instrument should be regarded as defective and 
replaced by a serviceable one. The process of cleaning and truing of contacts is among those 
operations which need to be carried out only infrequently, but the proper tools should be 
employed. Table I gives a list of tools provided in a special kit at the signals office. When 
adjustments are necessary the appropriate tools from this kit should be used. 


67. Each sounder relay has two windings, the ends of which are brought out to terminals 
arranged in a convenient way so that the windings may be connected either in series or parallel. 


The terminals are marked D, (0), U,(@). When D and (a) are connected together and U and Cu) 
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are connected together the windings are in parallel. When (>) and U are connected together a. 
series connection of the windings is-obtained. The relay is connected to its appropriate circuit 
by taking exterior connections to.D and (v) in both cases. 


_ 68. Of the three sounder relays employed on the remote controls two of them, H.T. and 
L.T, (Stores Ref. 5B/117) have their windings connected in series. The keying relay (Stores 
Ref, 5B/138) has its windings connected in parallel, since it is in circuit with a rectifier (see fig. 7). 


69. Keying and H.T. relay should be adjusted in the following way :—Holding the tongue 
to “mark,” adjust the “mark” contact until a gap of 0-004 im. is obtained between the 
armature and the pole pieces. Lock the “‘ mark’ contact. Again holding the tongue to the 
“mark ” contact, adjust the “ space ’”’ contact until there is a gap between tongue and ‘ space ”’ 
contact of 0:005 in. Lock the “space” contact. Adjust the bias spring by means of the 
knurled knob to give a bias to “space.” The relays may now be operated remotely and the 
spring adjusted, if necessary, to obtain the best operation. The keying relay requires careful 
adjustment in this respect, and morse should be made on the remote key while carrying out 
the final adjustments. The procedure for adjusting the contact gaps of the L.T. relay is the 
same as for the other two relays, except that the spring tension is adjusted by means of the 
bias screw, so that the tongue will stay positively in either “‘ mark” or “ space ” position when 
placed there. A momentary current through the relay winding in one direction should send 
the tongue to one contact, while a momentary reverse current should send the tongue to the 
other. 


70. The sounder relay contacts carry only low voltage D.C, and they will normally operate 
for thousands of hours without replacements. In the event of a replacement being required the 
stores reference numbers are given in the appendix at the end of this chapter. In the earlier 
types of relays only the “space” and “mark” contacts were replaceable. In later issues 
the tongue contact is also capable of replacement. 


71. When checking the operation of the relays ensure that the sequence is correct. On 
moving the signals office switch from OFF to the GEN. RUNNING position the H.T. relay 
is momentarily flicked to “ mark,” and returns, and the L.T. relay is moved to “mark” and 
remains there. When the signals office switch is moved-further to the TRANSMIT position 
the H.T. relay should move to “ mark ” and remain there. 


Tyne 3 

72. The remote control portion of the type 3 controls is similar to type 2, and the same 
general remarks apply régarding the adjustment of the relays. Since, however, a number of 
valves are employed in the amplifier panel and in the rectifier panel, periodic attention will be 
required. The valve in the first stage of the amplifier is a V.R.38, and the valves employed in 
the output stage are both Y.R.40. The last stage incorporates a milliammeter and some 
indication of the condition of these valves will be obtained by checking that this current is 
normal: a current of 94 to 126 mA may generally be expected. If correct modulation is not 
being obtained, make sure that the connector between the amplifier and the transmitter is 
making proper contact. 


73. The connector which supplies the H.T. and L.T. to the amplifier unit should also be 
checked to see that the pins are making proper contact. ‘There are four fuses in the controls 
each of which are 2 amp. Two of these are situated in the rectifier unit and two in the local 
control panel: Failure of the fuses in the rectifier unit will be indicated by an absence of glow 
in the pilot lamp on the front of the panel. The oscillator valve is a V.R.37 and the H.T. supply 
for this, together with the L.T. supply for the valve and for the microphone, are obtained through 
a 6-pole plug and socket. These connections should be checked first in the event of failure of 
this valve to operate. The rectifier employs a V.U.39 valve, and a thermal relay is also provided 
which gives a delay of a few seconds in the making of the H.T. output connection after switching 
on the filament current, 
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74, Bad contact of valve pins in valve sockets are a frequent cause of failure. The metal 
covers of the apparatus are perforated, and an indication that the heater circuits are normal 
may be obtained by observing the glow. If a faulty contact at one of the valve pins, other 
than the filament, is suspected, the cover should be removed and the fit of the pins in their 
sockets checked. It should be noted that when handling the fuses in the rectifier panel it is 
not sufficient merely to break the switch on this panel, since the fuses are connected between 
this switch and the mains. Before touching the fuses switch off at the main A.C. switch. . 


75. The valves used in the output stage of the amplifier are supplied in matched pairs 
and care should be exercised that they remain in their pairs when stored. In the event of failure 
of one of these valves (V.R.40), both should be removed and a new matched pair should be 
substituted. 


76. Referring to fig, 23, certain tests may be carried out by means of a pair of telephones 
and the 15-0-15 voltmeter provided. It will be seen that with the line plugged in on the 
distribution box and the circuit working, the test jack is always available for testing purposes. 
If headphones are plugged into the test jacks, the telephones are connected across the lines, 
and if the circuit is being keyed, “‘ back morse ”’ will be heard, ?.2., a 50-cycle note avery time 
the key is at ‘‘ space.” Irregularity in the keying can therefore be detected. 


77. The voltmeter has one side connected to earth and the other side to the tip of the plug. 
By inserting the plug into the jack either partly or fully home the tip is connected to either 
one side of the line or the other, and the voltmeter is thus connected between earth and the A 
line or between earth and the B line. Switching voltages applied by the battery to the lines 
can therefore be checked for sign and magnitude. 


78. The local microphone.circuit receives its supply from a rectifier connected to a 10-volt 
winding on the transformer in the rectifier unit. If it is desired to check this the microphone 
plug may be withdrawn and the voltage across the jack measured. This should be approxi- 
mately 4-5 volts. The 15-0-15 voltmeter (Stores Ref. 10A/7990) may be used to make this 
measurement but, since the voltmeter is wired in such a way as to connect it between earth and 
tip of plug, it will be necessary to disconnect it and wire it to a spare plug in the normal manner, 
i.¢., one side of the voltmeter to tip of plug and the other to sleeve. On inserting this plug 
into the Jocal microphone jack and placing the selector switch on the controls in the LOCAL 
MICROPHONE position, the voltmeter will read the voltage of the microphone supply. 


Type 4 


79, The same general remarks apply here as for type 2, the only ditierence being that as 
the controls are mounted on a rack with a metal cover it will be necessary to remove the latter 
when adjustments to relays are necessary. 


Type 5 


80. Similar remarks apply ta type 5 as for types 2and 4, The apparatus is mommted on 
an open board and is easily accessible for adjustments. 


Type 6 


81. If it is necessary to inspect the switch contacts the inspection can be carried out by 
undoing the two knurled nuts on the top, after which the cover complete with the handle may 
be removed, revealing the contact arm and the contacts. A dog coupling is provided between 
the handle and the contact arm, The arm consists of two laminated blades which form four 
brushing contacts. Three of these contacts are on one blade and the fourth contact which 
moves with the arm, but is entirely insulated from it, acts as a short-circuiting contact (R/T 
position) on two adjacent contact studs, For efficient operation the contact studs should be 
smooth and clean and the space between the studs free from metal dust or foreign matter. 
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Type 7 

82. The same remarks as to maintenance apply as for type 3. An additional relay (Relay, 
magnetic, type 35, Stores Ref. 10A/9886) is provided. This is of the post office type (see 6, 
fig. 21) and should normally require no attention. 


83, If any adjustment is required, only the proper tools should be used (see Table 1), The 
armature stap-screw (which limits the travel of the armature when the relay is energized) is a 
cheese-headed screw with-a screwdriver slot and is provided with a locknut. The movement 
of the armature in the opposite direction is limited by a light metal Ing on the body of the relay. 
No adjustment of this is possible except by bending. 


84, The relay is designed to operate satisfactorily with a current of the order of 10 milliamps 
and since it has a- resistance of 200 ohms, and 24 volts is applied to. the line, there is ample 
margin to ensure satisfactory operation of the relay without critical adjustment. Before any 
attempt is made to readjust the relay therefore, an investigation should be made to ensure 
that the reason for faulty operation is not an unduly low current through the relay winding 
clue to a high resistance fault. In the event of a relay being burnt out, a spare relay can be 
substituted by unsoldering. the connections and removing the relay which is held to the panel 
by a bracket. 


85. It should be remembered that although the controls are designed to change over from 
R/T to W/T it will not be possible, without some further adjustment, to obtain the highest 
efficiency. For example, if the bias on the transmitter is adjusted ‘correctly for C.W. and a 
change-over of the switch to R/T is made at the signals office end, the adjustment will be incor- 
rect for R/T. In practice, if advantage is to be obtained from the change-over device the 
transmitter will be biased to give efficient R/T and when the change over is made to C.W. 
this ‘transmission will be at something less than full efficiency. To obtain greater efficiency it 
will be necessary to give supplementary instructions by telephone to the transmitter attendant 
to make the necessary readjustments. 


TABLE 1 
Tools 

G.P.O. No, 81 .. Pliers, taper nose, 5$ in. 
G.P.O. No, 225 .. Screwdriver, offset. 
G.P.O. No. 119 .. Mirror, inspection. 
G.P.0O. No. 108A .. Spanner, box, }in. x gs in. 
G.P.O, No. L08B .. Spanner, box, in. X 44 in. 
G.P.O. No, 108C .. Spanner, box, 3in. x 4 in. 
G.P,O, No. 108D .. Spanner, box, in. x 4§ in. 
G.P.0, No. 106A .- Spanner, double ended, # in. X -f in. 
G.P.O. No. 106B .. Spanner, double ended, . in. X te 
G.P.O. No, 106C .. Spanner, double ended, # in. X + in 
G.P.O. No. 106D .. opanner, double ended, 44 in. x i. 
G.P.O. No, 106E .. Spanner, double ended, $3 in. x ¥ in. 
G.P.O, No, 98 Adjuster No, 14, 
G.P.O. No, 136 .. Adjuster, back-stop, No. 1, 
G.P.O, No. 137 ,. Adjuster No. 4, 
G,P.O, No. 224 .. Gauges, feeler No. 1 (Stores Ref. 10A/9541). 
G.P.O. No. 155 .. Cleaner, contact No. { (burnisher}. 
G.P.O, No. 234 .. Cleaner, contact No, 24, 
G.P.O, No. 6 .. screwdriver, offset. 
G.P.O. No. 91 .. Screwdriver, instrument No. 1. 
G.P.O. No. 92 .. Screwdriver, instrument No. 2. 
G.P.O, No, 93 .. screwdriver, instrument No. 3. 
G.P.O, No, 94 .. Screwdriver, instrument No. 4. 
G.P.O, No. 95 .. Screwdriver, instrument No, 5. 
G.P.O, No. 85 .. Pliers, duck-bill, 54 in. 
G.P.O. No. 90 .. Pliers, duck-bill, bent, 5} in. 


Pins, adjusting, 4 in. (Stores Ref, 1B/3591). 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. In ordering spares, the appropriate section 
of AIR PUBLICATION 1086 must be used. 


saat Srnec 
Ref. No. Nomenclature. Quantity | Remarks, 
eee 
| 





10A/9009 warula remote, ground — station, - — At transmitter end. 
type 
Principal components :— 
10A/9868 Block, terminal I — Complete with two terminals, 
B.A. 
10A/8285 Coil, repeating aa 1 — 
5A/416 Push, bell, circular .. 1 anes For testing. 
10A/8070 Rectifier, metal : _ 1 —- 
oB/117 sounder, relaying, type A.. 2 ~ H..T. and L.T, 
5B/138 Sounder, relaying, type B.. 1 — Keying (complete with slugs). 
5C/622 Switch, tumbler, 5amp.,S.P.  .. 2 — 
SA/471 Terminal, instrument, single, 2 B.A. 8 — 
1DA/9521 Controls, remote, ground station, — — 
type 3. 
Consisting of :— . 
10A/9520 Amplifier, type A.1104 1 Ref.infig.4; Comprising 10D/9589, 
10D/9590 and 10A/9591. 
For details gee below. 
10A/9588 Panel, type 3.. 1 — , For details see below. 
10A/9589 Panel, type6 .. a 7 = —— 
Principal components :— 
10A/10544 Attenuator-unit .. _ 1 — Pitted with C,, and Ry;. 
Choke, L/F :— 
10A/9606 Type R - “ I L Tron cored. 
1QA {9607 TypeS .. sa i I Ea Iron cored, metal case, 
10A/8275 Condenser: Type 164... i i 2uF. 
10A/9608 Type 320 .. a = i C, 4uF. 
10A/9611 Type 323 .. ‘ , 1 C, 50nF, 
10Aj/10545 Condenser unit, type4 .. 1 — Fitted with-C,, C,, Cy. 
10A/9612. Cover “ aA oe 1 — 
10A/10269 Fuse, type 13 a od 2 F 2 amp. 
10A/9614 Holder, fuse D.P., type A I —- 
10A/8597 Holder, valve, type L 3 _ 4-pin, 
10A/9615 Holder, valve, type S ; 1 —- 5-pin. 
10A/1739 Jack, telephone, type A . i J 
10A/9595 Lamp-fitting, signal < 1 — 
1OA/9616 Milliammeter, type C (0-150) J M | 
Plug :— 
10A/7433 Type 52 ] — 6-pole. To engage with 
: 1041/7439. 
104 /9617 Type 87 .. as I ~ 2-pole, For panel mounting. 
10A/9618 Type 88... i es I — 6-pole. For panel mounting. 
1QA/9619 ‘Relay, thermostatic, type B I R.L. 
Resistance :— 
10A/8018 Type 110 .. 2 R,;, Rg 0-25 M Q, 4 watt, rod type 
IOA/8123 Type 124 .., I ‘ 1,000 ohms 1-watt, rod type. 
10A/9158 Type 234 .. 2 Rs, Rg 2,000 ohms 1-watt, rod type. 
10A/7605 Type 75 i 
or R; 50,000 ohms variable poten- 
10A/9505 Type 253 .. 1 tiometer, 
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Ref. No. 


Nomenclature, 





Quantity, 





Remarks. 


— 


epee pc cig. 


10.A/9620 
10A/9621 


10A/9623 


10A/10547 
10A/10549 


10/7437 
10A,7439 


10A/9624 


10A/9626 
10A/9625 


10A/9627 
10A/9590 
1O0A/9628 


1OA/8010 
1OA/8275 
10A/9630 
10A/10297 
10A/9631 
10A/10269 


LOA/9G614 
10A/9615 
10A/1739 
10A/9618 
10A/9632 


10A/7267 


10A/8123 
10A/9633 
10A/9634 


10A/9635 
10A/9636 


10A/7325 


10/9637 
10/9638 
104/8539 
10A/9591 
10A/9588 


10A/8285 
10A/7741 
10Aj8070 


Controls, 


remote, 
type 3—conid, 
Panel, type 6—contd. 
Principal components—conid. 
Resistance—conid, 
‘Type 27 .. 
Type 268 .. 


Type 270 ., 
Resistance unit :— 
Type I 
Type 5 
socket 
Type 19 


ground 


Type 20... ~ ~ ‘ 


Switch :— 
Type 116 .. 


Transformer :— 
Type 43 
Type 56 


Type 58 


Panel, type 7 si 
Principal components : —_ 
Choke, L.F., type T. 
Condenser :-— 
Type 133 .. 
Type 164 .. 
Type 325 .. 
Type 389 .. 
Cover 
Fuse, type 13 
Holder :— 
Fuse, D.P. 
Valve, typeS .. 
Jack, telephone, type Na 
Plug, type 88 ai ‘rs 
Rectifier, metal, type 6 


Resistance :—. 
Type 29 


Type 124 .. 5 i we 


Type 271 ., 2% 


Type 272... we ees 


Type 273 . is 
owitch, type WE ax 


Terminal, 2 B.A., type C 
Transformer :— 

Type 10 

Type It 


Type 52 .. - ne ee 


Rack, type 4 .. He 
Panel, type 5 és 
Principal components :— 
Coil, repeating 
Key, morse, type F 
Rectifier, metal, type 1 


station, 


ND jaan jt jot INS 


be 


C—O) ot ot met ert LD tt he hh 


beet eet eb 


Ref. in fig. 


Ry, Rig 
R 


Ge a 


‘t 


100 ohms, l-watt, rod type. 
30,000 ohms 2 watt, rod 


type. 
500 ohms, 20-watt. 


Fitted with R and Ryg. 
Fitted with Rys, Ryo, Rao. 


2-pole. 

6-pole. 
Double - pole, ‘* On - Off,” 
quick break. 


Mains. 

Input. 
2:s-l. 

Output. Push - Pull. 


* 


Push- Pull. Ratia 


Ratio 


00022". 
2u.F. 
1,000uF. 
0 -2u.F. 


2 amp. 


5-pin. 


6-pole, for panel mounting. 
§-volt, l-amp., D.C. 11-volt, 
A.C, 


250,000 ohms l-watt, rod 


type. 
1,000 ohms 1-watt, rod type. 
5,000 ohms l-watt, rod type. 
50,000 ohms Il-watt, rod 
type. 
8 ohms, former wound, 
Multiple contact selector 
switch. 
On terminal strip. 


LIF. 
LIF. 
Microphone, 


Ref. in Fig. 3} Remote control. 
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Ref. No. Nomenclature, Ouantity. | Remarks. 
Controls, remote, ground station, 
type 3—~contd. 
Consisting of—conid. 
Panel, type 5—conid. Ref. in Fig. 2 
Principal components—conid, 
Soreet relaying :— 
5B/117 TypeA .. ‘3 2 R, R, H.T, and L.T. 
5B/138 Type B < Ll 2 Keying (complete with 
slugs). 
Switch, tumbler, a Eno aes — 
5C/622 I-way 2 — H.T. and L.T. 
5C/769 2-way ~ 3 Sy Coupled R/T and W/T, no 
‘ Of ”” position. 
10A/7325 Terminal, 2 B.A., type C 17 — 6 on top terminal strip 
i1 on bottom terminal strip. 
Accessories ;— 
Connector :— | 
19A/9592 Types ss 1 — Input. Fitted with two 
plugs, type 89. 
IDA/9593 Type 6 1 — Local control. Fitted with 
two-sockets, type 49. 
10A/9594 Type 7 l —_ Mains. Fitted’ with ‘one 
socket, type 50. 
10A/9596 Type § ] Output. Fitted with two 
i — plugs, type 86. 
| Ref, in Fig, 4 
5A/361 Lamp, filament, 3-5 volts zit 1 Pils. 
10.4/9597 Microphone, desk, type 3 si I — Complete with connector and 
plug. 
Vative :— 
10A/9598 V.R.37 i Vs Oscillator, 
1QA/9599 V.R38 te. i i i Vi Input. 
10A/9601 V.R40.. was 2 ¥, Output. 
10A/9600 V.U.39 aa me at I Vv Rectifier. 
1OA/9522 Controls, remote, ground station, 
type 4. 
Consisting of :— 
10A/9588 Panel, type 5 1 — For details, see 101/95388, 
under *’ Controls, remote, 
type 2” 
10A/9591 Rack, type 4 .. es si os 1 _ 
10A/9523 Controls, remote, ground station, 
type 5. 
| Principal components :— 
1OA/9868 Block, terminal, type 2 j — Complete with 2 B.A 
terminals, 
10A/8285 Coil, repeating ; - i —_ 
10A/7741 Key, morse, type F . i —_ 
10A/8070 Rectifier, metal va 1 — 
5B/147 Sounder, relaying, typel .. 2 oe H.T. and LT, 
5B/138 Sounder, relaying, type 2 J sca Keying (domplete with 
slugs). 
Switch, tumbler, $.P., 5 ane 2 — H.T. and L.T. 
5§C/622 poe : — 
5C/769 2-way hi ve 2 — Coupled. R/T and WT, no 
Off ”’ position. 
10A/7479 Transformer, L/F, type 5 . : 1 — 
10A/9873 Controls, remote, ground station, - — Signals office end, Suitable 
' type 6 for operating remote con- 
trols, type 7. 
Principal components :— 
10A/8285 Coil, repeating 1 —. 
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ee ee ee 











Ref. No. Nomenclature. Quantity, | Remarks. 
Controls, remote, ground station, 
type 6—contd. 
Principal components—conid. 
10A/7498 Resistance, type 66 .. st “5 l — Wire wound bobbin, 20 
ohms, 
N.I.V. Switch, 4- position, radial stud, 1 — Modified, type 44. 
lever handle. 
10A/7325 Terminal, 2 B.A., typeC . 12 - 
10A/7481 Transformer, microphone, type 48 . i _— 
10A/9884 Controls, remote, ground station, = — At transmitter end for W/T 
type 7. and R/T, and remote 


change-over from W/T to 
R/T and vice versa. 


Consisting of :— 


10.4/9520 Amplifier, type A.1104 oe te I — For details, see controls, 
remote, type 3 
10A/9885 Panel, remote control, type 9 ‘ie 1 — 
Principal components :— 
10A/8285 Coil, repeating I ~ 
10A/7741 Key, morse, typé F i i — 
10A/9886 Relay, magnetic, type 35 .. I — 4-pole, change-over. 
10A/8070 Rectifier, metal, type 1 | — 
Sounder, relaying 1 
5B/117 Type A = 2 ~ H.T. and L.T. 
51/138 Type B 1 — Keying (complete with 
slugs}, 
Switch, tumbler, S.P. :— 
5C/622 5-amp. .. “ne = 2 —~ 
9C/623 5-amp., 3-position a 2 — Linked. 
1OA/7325 Terminal, 2 B.A., type c: <i 17 — 


Accessories (general) :—~ 
Souncter relay contact :-— 


013/129 Upper a ‘i 1 ones 
9B/128 Lower Ws sic sie 1 —_ 
oB/é6s1 Tongue 1 “— 
10A/7407 Box, distribution (10-pair lines) 2 _ 
N.LY. Box, junction. . . 2 — Henley’s Cat, No. 3167. 
5B/68 Telephone No. 110 2 _ 
10A/7990 Voltmeter, 15-0-15 volt : —_ 


10A/488 Plug, telephone, type 1 
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MICROPHONE EQUIPMENT IN AIRCRAFT 
Awe INTRODUCTION 


1. In service types of oxygen breathing apparatus the oxygen is supplied to each member 
of the crew of an aeroplane by means of a mask which fits over the lower part of the face. 
Telephonic communication between members of the crew, and operation of an R/T transmitter 
by certain members, both entail the use of a microphone, and where oxygen supply is required, 
it becomes necessary to mount the microphone in the mask. It is also found convenient to 
mount the microphone in a mask even where oxygen supply is not required, because the hands 
of the wearer are then free for the performance of other duties while actually using the microphone. 


2. Flying masks at present in use in the service may be classified as follows :— 

(i) Oxygen masks, which are primarily intended for the supply of oxygen. Provision is 
generally made for fitting a suitable microphone if required. Certain types of 
oxygen mask are described in Air Publication 1275 (Instrument Manual). 

(ii) Microphone masks, which are used purely as a convenient means of mounting a 
microphone. 

Microphones which are specially designed for mounting in either form of mask are referred to as 
mask microphones. It should be particularly noted that for Stores accounting purposes, the 
nomenclature used is that of Air Publication 1086 (Priced Vocabulary of R.A.F. Equipment), 
i.e. the noun substantive precedes all qualifying adjectives and is written in the plural. Thus 
microphone masks are indexed as “ masks, microphone, type . . . . ’’ and mask microphones as 
“microphones, mask, type....°'. Fig. 1 shows a typical mask microphone (microphone, mask, 
type E) mounted in an oxygen mask (mask, oxygen, type D) as described in later paragraphs. 





Fic. 1. Microphone mounted on oxygen mask 
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3. Various alternatives to the employment of a mask microphone have been subjected to 
exhaustive trials, but have been found to be unsatisfactory for use in aeroplanes, both from a 
technical and a physiological aspect. For example, although a specially designed microphone 
may be worn on the neck in such a manner that it is affected by the vibration of the vocal cords, 
the speech quality so obtained is far inferior to that obtained with the mask microphone, 
Physiologically, it is found that since a throat microphone must be strapped very tightly to the 
neck, the unequal pressures on the two sides of the neck may lead to actual deformation of the 
larynx, ending possibly in a partial or total loss of voice. It is also found that the wearer of a 
throat microphone experiences considerable discomfort if it becomes necessary to put the 
acroplane into a steep dive. 


Mask microphones 


4. The requirements of a mask microphone are (i) that it shall be easily fitted to and 
detached from the mask, (ii) that it will function satisfactorily in any position which the wearer 
may be required to assume during the performance of his duties, e.g. the bomb aimer may be 
called upon to use his microphone while lying in a prone position, 


o. The first of the two requirements referred to above is met by suitably designing the mask. 
The mask is made of fabric, either stiffened so as to be self-supporting or fitted with wing-shaped 
wire supports. In either case the mask may be moulded to fit the wearer’s face. A. citcular 
orifice is cut in the mask in line with the mouth, and a metal mounting ring about 2} inches in 
diameter is fitted in the orifice. The mask microphone is mounted on a ring which fits that of 
the mask, and is therefore readily detachable. Various types of mask differ in the means adopted 
for securing the mask microphone to the ring of the mask. In the case of oxygen masks, if any 
particular wearer is not required to use a microphone, the orifice is closed by a cap which fits 
over the mounting ring. 


6. The second requirement is met by suitably designing the microphone. Mask microphones 
at present in use in the service may be divided into two principal classes, namely :— 


(i) carbon microphones, 
(11) electro-magnetic microphones. 


The manner in which the second requirement is met, in the respective classes, is explained later. 


7. In addition to the two requirements which are peculiar to mask microphones, there is a 
further one to be fulfilled, which is applicable to practically all types of telephonic installation. 
If only a single microphone is connected to the input winding of a microphone transformer (in 
series with a suitable battery) there is rarely any necessity to insert a switch in the primary circuit, 
since the current taken from the battery is usually very small, and is rather beneficial than 
otherwise to the microphone, tending to warm it sufficiently to prevent moisture from condensing. 
When two or more microphones are to be used in conjunction with the same transformer, however, 
a switch must be fitted in series with each. Such microphones must be switched off when not in 
use. If this practice is not followed, the additional microphones are capable of picking up noise, 
which will be transmitted, and therefore the noise level at the receiver will be considerably 
higher than if only one microphone is connected. A further disadvantage is that the microphone 
in use is working into an incorrect load, e.g. where two microphones are fitted, into the resistance 
of one microphone in parallel with the transformer load, instead of into the latter alone. The 
speech output will therefore be less than normal. Since the speech level is reduced and the noise 
level increased, the signal-noise ratio is very greatly reduced by the inadvertent switching-on 
of unnecessary microphones. 
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CARBON MICROPHONES 


8. The general principles of the carbon microphone are dealt with in Chapter I, and more 
fully in Chapter XII, of Air Publication 1093, Signal Manual, Part II. In the carbon types of 
mask microphone the second of the stated requirements is met by the adoption of a double 
diaphragm, and by so designing the microphone that the diaphragms are mounted edge on to 
the mouth of the wearer. 


Microphone, mask, type E (Stores Ref. 10A/9003) 


9. This instrument is of the carbon type and consists of three principal components, namely, 
an unmounted microphone, type C (Stores Ref. 10A/9004), a combined microphone-telephone 
plug, type 58 (Stores Ref. 10A/7836) and an instrument cord, type F (Stores Ref. 10A/7835). 
The unmounted microphone, type C, is shown in fig. 2 and its constructional details may be seen 
in fig. 3. In the following description the numerical references are to fig. 2. 





Fic. 2. Microphone, mask, type E. 


Construction 

10. The microphone consists of an aluminium capsule carrier (1), which is approximately 
bell-shaped. The capsule container (2) is a plate of insulating material, suitably machined to 
allow the assembly of the diaphragms and granules. The container issupported by a framework (3) 
in such a position that in normal use, the diaphragms are approximately vertical and are ‘‘ edge 
on ’’ to the mouth of the speaker. The assembly of the microphone capsule is clearly shown in 
fig. 3C. Each carbon electrode is mounted on a mica diaphragm. A perfectly flat brass washer 
is placed immediately against the diaphragm and a dished washer of nickel silver over it, the 
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assembly being then held in position on the diaphragm by a brass nut. A second nut is provided 
to act as a terminal for the electrical connection. The space between the electrodes contains a 
definite quantity of carbon granules. 


11. The framework also carries the spring contacts of the microphone switch, which is of 
the cam-operated type. Its operation is easily appreciated from figs. 3A and 3B. A flat spring 
1s arranged to bear upon machined flats on the switch lever (7), in such a manner that the lever is 
firmly held in either the “ on” or “ off” positions, as required. When only a single microphone 
is connected, the switch may be retained in the “on ”’ position by means of a locking plate (8), 
as shown in fig. 2 and fig. 3A. 


12. Two breathing tubes (4) are fitted in the capsule carrier. A portion (5) of the inner 
surface and the whole of the outer surface are covered with powdered cork, which acts as a heat 
insulator, prevents excessive condensation of moisture, and also assists in excluding extraneous 
noise. The outside of the carrier is covered with a chamois leather jacket (5). The bent plate (6) 
serves to anchor the instrument cord and prevents any strain being taken by the microphone 
leads. It is important that the whippings on either side of this plate should be maintained in 
position for this purpose. 


13, The framework (3) carrying the complete capsule container may be removed from the 
carrier in the following manner. Place the microphone switch in the “off” position. At the 
anchor plate, remove the outer whipping from the instrument cord, and remove the round-headed 
screw which holds the anchor plate in position. This screw also secures the framework at one 
point. Slip the anchor plate down the cord and remove the other whipping. Finally, remove the 
round-headed screw holding the locking plate in position ; this screw also secures the framework 
at one point, and on its removal, the framework may be withdrawn from the carrier. Care must 
be taken in this operation. On no account must the capsule be held, the fingers must grip the 
framework only. The instrument cord must be eased gently through the orifice in the carrier 
as the capsule container is withdrawn. 


14. [he microphone is reassembled in the reverse order, care being taken that the switch is 
in the “ off’’ position. Before attaching the anchor plate, the inner whipping must be replaced 
on the instrument cord, care being taken that it will prevent any strain on the cord. After 
attaching the anchor plate, the outer whipping must be replaced. 


15. Although the method of construction results in an instrument which, in relation to its 
sensitive character, must be considered to be fairly robust, it must be appreciated that its good 
electrical performance is entirely dependent upon highly accurate workmanship. On no account 
must any attempt be made to dismantle any portion of the capsule container, or to remove the 
latter from the framework. 


Mounting 

16. Tlie microphone is mounted in a suitable mask, e.g. the oxygen mask, type D (Stores 
Ref. 6D/105). The method of mounting is shown in fig. 4. The mask is fitted with a metal 
orifice ring (1) which is so gauged as to fit snugly inside the outer ring (2) of the capsule carrier 
of the microphone. The orifice ring is fitted with two hmmge pins (3) (4), one of which (3) is capable 
of a small axial movement, against the action of a spring contained in the barrel (5). This hinge 
pin can be withdrawn into the barrel by a small metal handle (6). The microphone is fitted with 
two metal hinges (7) (8). The microphone is fitted to the mask by slipping the hinge (8) over the 
hinge pin (4). The hinge pin (3) is then drawn into the barrel by means of the handle, allowing 
the other hinge (7) of the microphone to be placed in position. On releasing the handle (6) the 
loading spring returns the hinge pin (3) to its normal position and the microphone is held on the 
lower edge of the orifice ring as shown in fig. 5. 
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Fic. 4. Mask and microphone, showing hinge. 


17. During the above operation the microphone should be held as nearly as possible in its 
final position, but.the ring of the capsule carrier should not be engaged with the orifice ring of 
the mask. When the lower edges are held by the hinge, the two rings may be engaged and will 
then be held together at the upper edge by the spring catch (9). The microphone is removed 
from the mask by performing the above operations in reverse order. This method of mounting 
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the microphone allows it to be lowered in such a manner as to expose the mouth to the outer air, 


by a pull of about 24 Ib. exerted upon the upper rim. This permits conversation on the ground 
and is a convenience in the case of air sickness, 


weigd 





Fic. 5. Mask and microphone mated. 


ELECTRO-MAGNETIC MICROPHONES 


18. The electro-magnetic microphone was introduced in order to provide an instrument 
suitable for use in aircraft, but less subject to distortion due to intermodulation (see Air 
Publication 1093, Chapter XII) than is, the carbon microphone. This necessitates that the 
microphone should have a linear relationship between the applied sound pressure and the electrical 


output. In addition, it is highly desirable that the microphone should possess a level response- 
frequency characteristic over a certain frequency range. 
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19, Several forms of microphone, e.g. the moving-coil and condenser types, possess a near 
approach to the desired linear output-pressure characteristic, but are unsuitable for use in an 
aeroplane. The moving coil microphone, for example, is extremely bulky, heavy, insensitive, 
and possesses a powerful external magnetic field which absolutely prohibits its employment 
in the vicinity of a magnetic compass. Its response-frequency characteristic can be made 
substantially level over a very wide range, i.e. some 50-8,000 cycles per second. For the 
transmission of speech of good intelligibility, as distinct from high fidelity, a much more restricted 
range is sufficient. Experiment shows that for service R/I communication it is sufficient to 
transmit only the range 800-2,000 cycles per second. The quality of reproduction under these 
conditions is very different from that of the original sound, ‘but the intelligibility is practically 
unimpaired. 

20. The service electro-magnetic microphone gives a practically level response-frequency 
curve over the range 500-2,000 cycles, with a sensitivity approximately equal to that of a moving- 
coil microphone. It has a comparatively weak magnetic field and, as will be obvious from the 
following paragraphs, the limitations to be placed upon its employment near a magnetic compass 
are of the same order as those for the service types of telephone receiver. The poor response to 
frequencies below 500 cycles per second prevents the transmission of noises such as are caused 
by the airscrews and slip-stream. 

Principle of electro-magnetic microphone 

21. The electro-magnetic microphone is actually an inversion of the principle of the telephone 
receiver. It is well known that if an audio-frequency current is applied to the windings of this 
instrument the changes in magnetic flux cause the diaphragm to be set into vibration at the same 
frequency. Conversely, if the diaphragm is set into vibration by a sound wave, the resulting 
changes of magnetic flux cause the induction of an E.M.F. in the windings. 

22. The response-frequency characteristic of an ordinary telephone receiver is substantially 
of the same shape in whichever way it is used. It usually possesses a pronounced resonance at 
some frequency in the neighbourhood of 1,000 cycles per second, and one or more subsidiary 
peaks, A characteristic of this shape is unsuitable for an electro-magnetic microphone. It can, 
however, be considerably improved by a reduction in the internal volume of air subjected to the 
action of the diaphragm, by adjustment of the dimensions and position of the orifice or orifices 
by which the sound wave reaches the diaphragm, and by mounting in a mask enclosing a certain 
volume of air. In fig. 6 the response-frequency characteristic of a typical telephone receiver is 


Decibels 





~ 500 1000. +1500 2000 2500 3000 
Frequency in cycles per second 
Fic. 6: Response-frequency curves of telephone receiver and E.M. microphone. 
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shown in dotted line, and the corresponding characteristic of the same instrument, adapted for 
use as an electro-magnetic microphone in accordance with the above principles, is shown in 
heavy line. 


23. The sensitivity of the electro-magnetic microphone is very much lower than that of a 
carbon microphone, and it is necessary to amplify the.audio-frequency output voltage before 
sufficiently deep modulation of a transmitter can be effected. Since the microphone is in the 
grid circuit of the first stage of this amplifier, while the telephone receivers are usually in the 
output circuit in order to provide side-tone (and also for inter-communication purposes), there 
is a tendency to set up a continuous audio-frequency oscillation. This possibility is removed 
by completely screening and earthing the metal case of the microphone, and enclosing the whole 
of the microphone wiring in a screening cover of flexible metal braiding. The electro-magnetic 
microphone functions equally well in any position, i.e. the fulfilment of the second requirement 
is inherent in the design. 


Interchangeability with carbon microphone 


24. Electro-magnetic and carbon microphones are not inherently interchangeable. It is 
essential that no such interchange shall be attempted unless suitable provision has been embodied 
in the design of the transmitter or transmitter-receiver, and then only after ensuring that any 
necessary circuit alterations have been made. An outline of the nature of the alterations generally 
required is given in the following paragraphs for information only. 


25. A transmitting circuit designed for use with an electro-magnetic microphone invariably 
includes some form of sub-modulator stage, the normal gain of which is too high to permit of 
the simple substitution of a carbon microphone. If such a substitution is permissible, means 
will be provided by which either the sub-modulator stage is entirely removed from the circuit, 
or its gain drastically reduced. 


26. The action of an electro-magnetic microphone does not depend upon the passage of a 
direct current through its windings. In a transmitter or transmitter-receiver designed primarily 
for use with an electro-magnetic microphone, the primary circuit of the microphone transformer 
may not include any battery. It follows, therefore, that a carbon microphone cannot be directly 
substituted for the electro-magnetic type. If such substitution is permissible suitable arrange- 
ments will be made to supply the carbon microphone with a direct current. 


27. The circuit alterations for any particular type of transmitter or transmitter-receiver 
will be found in the appropriate chapter of this Air Publication. If such information is not 
given, the transmitter or transmitter-receiver is suitable for use with only one type of microphone, 
and this type must be used exclusively. 


Microphone, electro-magnetic, type 19 (Stores Ref. 10A/10989) 


28. This instrument consists of an electro-magnetic microphone, type 18. (Stores Ref. 
10A/10990), complete with instrument cord, type Q (Stores Ref. 10A/10353), and plug, type 119 
(Stores Ref. 10A/10991). The main features of the microphone, type 18, may be seen in figs. 7 
and 8, the former being a sectional sketch and the latter a view of the exterior. The general 
resemblance to a standard type of telephone receiver is obvious. 


Construction 


29. The constructional details of the microphone, type 18, are most easily appreciated if 
considered merely as modifications to a standard low-resistance telephone receiver. The chief 
alterations are in (i) the case, and (ii) the cap. The mounting is also a distinctive feature. 
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30. Case.—The case is of aluminium alloy, completely enclosed in a thin, closely-fitting 
jacket of soft iron, which forms a magnetic screen. This jacket is coated externally with 
aluminium by a spraying process. The object of this screen is to prevent disturbance of the 
magnetic compass when the microphone is worn in proximity. The modification to the case 
consists chiefly of the insertion of a wax filling, whichis introduced in order to raise the resonant 
frequency of the instrument to about 2,000 cycles per second. The wax insert is in the form of 
a disc, and is melted into the case by a special process in order to provide the best possible seal 
between its circumference and the inner wall of the case. This also ensures that a clearance of 
0-01 in. between the upper surface of the wax and the under surface of the diaphragm can be 
uniformly maintained in production. 


Oiled silk disc Aluminium cap 
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31. The insert is composed of a special wax having a melting point above 120°C. The 
melting point is, however, below the temperature at which the retentivity of the magnetic system 
is affected. It is of the greatest importance that the microphone should not be treated in any 
manner which would cause any deformation of the wax surface, since a comparatively small 
deformation will have a marked effect upon the response-frequency characteristic. The external 
surfaces of the microphone are covered with powdered cork and the back and edges of the case 
are enclosed in a chamois leather jacket. 


32, Cap.—The moulded insulating cap of the telephone receiver is replaced by an aluminium 
cap screwed to the case. Its face is drilled with eight holes as shown in fig. 8. A loose disc of 
oiled silk is retained in position inside the cap by a metal washer in order to exclude moisture and 
dust from the interior. In assembly, the cap is screwed tightly to the case by means of a special 
tool, and its removal should on no account be attempted by service personnel. 


33. Instrument cord and plug.—To complete the assembly of the microphone, type 19, the 
microphone itself must be fitted with an instrument cord, type Q and plug, type 119. This 
instrument cord consists of a pair of microphone leads and a pair of telephone leads, a short 
bridle lead being incorporated in order that two telephone receivers may be connected in series, 
according to the normal practice. The microphone leads are enclosed in a flexible braided metal 
screening sleeve in a continuous run between the microphone itself and the plug, type 119. The 
case of the microphone is connected to a small, very flexible, extension of the screening sleeve 
by means of a small metal screw. The telephone leads, for the greater portion of their length, 
run parallel to the screened microphone leads. Over this portion, both telephone leads and 
screening sleeve are enclosed in a woven cover. The cord is water-proofed throughout its 
length, in order that its insulation resistance shall maintain a high value in a damp atmosphere 
(see paras. 43 to 45). At the plug, the metal screening sleeve is connected to the NEGATIVE TEL. 
contact ring. The complete assembly is shown in fig. 9. 
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Itc. 8. Microphone, type 18. 


34. An “ on-off ’’ switch is embodied in the microphone mounting. It consists of a pair of 
springs fitted with gold-silver contacts, and is of the cam-operated type, but a serrated disc is 
fitted instead of a control lever. When the microphone is used with certain installations in which 
the instrument is required to remain permanently in circuit, instructions may be given for this 
disc to be removed, thus converting the microphone to an unswitched instrument. 


35. The microphone is fitted with a pair of metal hinges similar to those of the microphone, 
mask, type E, and is mounted in an oxygen mask, type D, in the same manner. 


INSTRUMENT CORDS 


36. The instrument cord, type Q, was introduced especially for use with electro-magnetic 
microphones, and on no account should an earlier type of cord be fitted to such an instrument. 
The instrument cord, type Q, may however be used with a carbon microphone in place of the 
instrument cord, type F, and the latter will eventually become obsolete. When the instrument 
cord, type Q, is fitted to a carbon microphone, the flexible extension of the screening, which in the 
electro-magnetic type is connected to the metal case of the instrument, must be bent back and 
secured to the cord by a whipping. At the plug end, the screening must be connected to the 
NEGATIVE TEL. terminal of the plug, type 58, or plug, type 119. 


37. The plug, type 58, in its original form, is unsuitable for use with the instrument cord, 
type QO, owing to the greater diameter of the latter compared with the instrument cord, type F. 
Details of the method of modifying the plug, type 58, in order to accommodate instrument cord, 
type Q, will be found in Volume II of this Air Publication. 


38. The colour code used to indicate the various leads in instrument cords, type F, and 
type Q, is as follows :— 
Telephone +, RED. Telephone —, BLUE. 
Microphone +, YELLOW. Microphone —, GREEN. 
It should be noted that at the telephone receiver, the leads are also marked for polarity, the 


positive lead carrying a red whipping. In most service apparatus the telephone receivers carry 
no direct current and will not suffer deterioration if connected up with incorrect polarity. 
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Since however there is always a possibility that the telephones may be used in a circuit where 
they will be called upon to carry D.C., the telephones should always be connected to the instrument 
cords as marked, i.e. at each earpiece, the lead with red whipping should be connected to the 
terminal marked “ +” 


PRECAUTIONS AND MAINTENANCE 

Microphones 

39. The microphone, type 19, requires no maintenance beyond periodical inspection of the 
connections of the instrument cord to the microphone and microphone-telephone plug, and 
replacement of the cord when necessary. Since any deformation of the surface of the wax 
insert may seriously reduce the efficiency of the instrument, care must be taken to avoid any 
treatment which would have this effect, such as severe blows or exposure to a temperature 
greater than 110°C. On no account should any attempt be made to remove the cap or otherwise 
to obtain access to the interior. 


40. If self-oscillation is set up in the audio-frequency circuits to which an electro-magnetic 
microphone is connected, the screening and earthing of the microphone leads should be suspected. 
The most likely fault is a disconnection of the flexible earthing lead at the case or of the screening 
from the NEGATIVE TEL. terminal of the microphone-telephone plug. Alternatively, it may 
be due to low insulation resistance in the microphone-telephone circuits or instrument cords. 


41. Carbon microphones should occasionally be tested for sensitivity and articulation, the 
microphone tester, type 1 (Stores Ref. 10A/8243), and noise generator (Stores Ref. 10A/10154), 
being suitable for this purpose. 


42. After use, every mask microphone should be wiped dry with a clean soft cloth before 
being stowed away. 


Microphone and telephone wiring 

43. It is most important that the insulation resistance of all microphone and telephone 
circuits is maintained at a high value. One pole of the transmitter filament battery must be at 
earth potential, the service practice being to earth the negative pole. Since, in installations 
designed for use with a carbon microphone, this battery also supplies the microphone ieed 
current, an ‘‘ earth ”’ on the positive side of the microphone circuit will short-circuit the battery. 
Again, in certain transmitters, e.g. T.1083, R/F chokes are connected in series with the micro- 
phone, electrically adjacent to the battery, and on earthing the positive microphone lead the 
whole of the battery E.M.F. will be applied to the chokes, almost certainly burning them out. 


44, The above dangers may or may not be present in a transmitter designed for use with 
an electro-magnetic microphone, depending in part upon the arrangements made for the alter- 
native employment of a carbon microphone. Nevertheless, it is necessary to maintain the 
insulation resistance of the microphone and telephone circuits at an even higher standard than 
is required for carbon microphones. Unless this standard is maintained, the stability of the 
sub-modulator stage will be seriously affected ; in extreme cases a continuous A/F oscillation 
may be set up, giving rise to a continuous howl in the telephone receivers. The sub-modulator 
will be unstable, and will give rise to severe distortion, long before the insulation has deteriorated 
to this extent. 


Instrument cords 

45. The insulation resistance of all instrument cords should also be checked periodically 
and the cords replaced before they show signs of excessive wear. The resistance should be 
measured between either of the two microphone leads and either of the two telephone leads (or 
the earth screen where fitted), a 500-volt megger set being employed. The cord should be freely 
flexed throughout its length while the test is being made. It is important that this test is applied 
to the instruments of all the crew of an aeroplane and not merely to those of the pilot and radio 
operator. 
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46. The following standards of insulation resistance should be maintained. Where carbon 
microphones are fitted, the resistance, measured as detailed in the preceding paragraph, should 
be not less than 2 megohms. Where electro-magnetic microphones are fitted the insulation 
resistance should be not less than 10 megohms. These standards apply both to the fixed 
microphone-telephone wiring and the instrument cords. 


47. Care should be exercised when entering or leaving an aeroplane, to avoid subjecting 
the moulded cap of the micro-telephone plug to heavy blows, or dropping and treading on it. 


48. Since the leads in an instrument cord must be very flexible, they cannot be expected 
to withstand heavy tensional or torsional stresses. The plug should be withdrawn from its 
socket only by means of the moulded cap, and not by pulling on the cord. The instrument 
cord must not be twisted, e.g. by idly swinging the plug in the air. 


APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information. When ordering spares for microphones 
the appropriate section of AIR PUBLICATION 1086 must be used. 


— me ee 


| 
Ref. No. Nomenclature. Quantity. Remarks. 


10A/3003 Microphone, mask, type E ss a | 
Components :—- 
10A/9004 Microphone, unmounted, type Cc 3 ] 
10A/7836 Plug, type 58 ne : sac 7 1 Micro-telephone. 
10A/7835 Cord, instrument, type E alta ] 


Principal component of microphone, 
unmounted, type C :— 
10A/7355 Microphone, unmounted, capsule... 1 
Component required to adapt plug, tvpe 58, 
| to take cord, instrument, type Q: _ 
10A/10992 Guard, spring . a iis 1 


10A/10989 | Microphone, electro-magnetic, type 19 :—- 
Principal components :— 


10A/10990 Microphone, electro-magnetic, tv ane 18. I 
10A/10991 | Plug,typell9 .. = I Micro-telephone. 
10A/10353 Cord, instrument, tvpe Q | 1 
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Fic.1. General purpose wireless vehicle. 
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GENERAL PURPOSE WIRELESS VEHICLE 


INTRODUCTION 


1. The general purpose wireless vehicle is designed to form a self-contained radio station 
maintaining a single channel of C.W., I.C.W., or R/T communication within the frequency bands 
of the transmitter and receiver installed init. The present chapter deals with tne general features 
of the installation as a whole. The following items of the equipment are dealt with elsewhere 
in this Air Publication, viz., transmitter T.1090 (including grid-bias and side tone units), Section 1, 
Chapter 6; receiver R.1084, Section 3, Chapter 3; receiver R.1093, Section 2, Chapter 3. 


2. Fig. 1 is a general view of the vehicle. The body frame is of teak, and all panels are 
specially impregnated in order that the body will withstand severe climatic conditions, particu- 
larly exposure to a tropicalclimate. Teak is used for all woodwork incorporated in the various 
items of radio equipment, for the same reason. The body is mounted upon a standard Albion 
four-wheeled chassis, the weight, complete with all equipment and crew, being approximately 
106 cwt. Stowage is provided for food, water, and the personal equipment of the crew ; sleeping 
accommodation is also arranged, in order that the station may be maintained in isolated service 
for several days. A first aid box is also included in the equipment, particular provision being 
made for the immediate treatment of injuries caused by accumulator electrolyte. 


3. The aerials are carried by a collapsible mast mounted on the roof. The entire metal-work 
of the chassis is bonded together and normally forms a counterpoise insulated from the ground, 
although of course the insulation resistance becomes low when the tyres are wet. Reception 
may be performed while the vehicle is in motion, and the mast lowered, but neither transmission 
nor charging should take place unless the vehicle is stationary. 


4, Atransmitter, type T.1090, is installed in the vehicle, and reception is normally performed 
by means of a receiver, type R.1084. A portable receiving station is also carried ; this station 
is equipped with a receiver, type R.1094, which is identical with the receiver, type R.1093, 
except that it is fitted in a special metal case. 


5. The receiver R.1094 may be removed from the portable station and installed in the 
vehicle as a stand-by receiver. The primary function of the portable station, however, is to act 
as a remote control station when necessary. A 10-core cable about 400 yards in length is provided 
for the control wiring, communication between the vehicle and the remote control station being 
maintained by means of field telephones connected to one pair of leads in the 10-core cable. 
The receiving aerial at the remote control station is supported by a 30-foot telescopic mast. 


6. The vehicle may be connected up to any G.P.O. telephone exchange, in order to provide 
two-way communication via the vehicle station, between a distant radio station and any point 
on the G.P.O. telephone system. A special switchboard called the R/T line link unit is provided 
for this purpose. 


7. The L.T. supply for the operation of the transmitter and receivers in the vehicle is derived 
from accumulator batteries, and the H.T. supply from motor generators, also driven from accu- 
mulator batteries. All accumulators used in the installation are of the alkaline type. It is 
convenient to refer to “numbered” and “ miscellaneous ’’ batteries, the latter being those 
provided for the operation of ancillary apparatus such as the wavemeters and the modulation 
indicator. The numbered batteries perform the following functions :— 

(i) No. 1 battery (24 volts, 125 ampere-hours) provides the power supply to drive the 
255-watt motor-generator. 
(ii) No. 2 battery (14-4 volts, 70 ampere-hours) provides (a) the power supply to drive the 
80-watt motor-generator and (b) the power for the operating-control system. 
(iii) No. 3 battery (8-4 volts, 70 ampere-hours) provides the transmitter L.T. supply. 
(iv) No. 4 battery (8-4 volts, 70 ampere-hours) provides the receiver L.T. supply. 
A petrol electric charging set, type D (Stores ref. 42/1), is installed for battery charging. 
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GENERAL DESCRIPTION 


Mast 

8. Fig. 2 is a view of the vehicle with the collapsible mast fully erected. The mast is built 
up on a base frame and consists of two long frames, (1) and (2), two short frames, (3) and (4), 
and a lead-in frame (5). When collapsed, all these frames lie flat upon the roof, the base of the 
front frame being to the rear and the base of the rear frame to the front of the roof. Front and 
rear lifting frames are also attached to the base frame, their purpose being explained later. 
The front and rear short frames are pivoted on the base frame at the front and rear respectively, 
so that when the bases of the long frames are drawn together towards the centre of the vehicle, 
the short frames move about their respective pivots and cause the free ends of the long frames 
to move upwards, finally reaching the position shown in the photograph. The lead-in frame lifts 
the two lead-in arms (6) into the vertical position at the same time. 


9. The bases of the long frames are drawn together by means of a length of kite cord, one 
end of which is attached to a bridle on the front lifting frame. From the point of attachment 
the cord passes round a pulley on the bottom member of the front long frame, round a leading 
pulley (7) mounted on the front member of the base frame, and then round two leading pulleys 
(8) (9) mounted on the vehicle itself. The kite cord is spliced to a length of balloon cord which 
passes through a paxolin tube inside the vehicle, the end being secured to a winch of special 
design. 


10. When the frames are in their initial position and the cord is put in tension by means of 
the winch, there is a tendency to draw the bases of the two long frames together, but no moment 
tending to turn the short frames, and therefore no tendency to lift the upper ends of the long 
frames. An initial lift is therefore provided by means of the lifting frames. The initial tension 
is wholly applied to the bridle on the front lifting frame, which is pivoted and turns in such a 
manner as to lift the upper end of the front frame.through about 7°. The lifting frame then 
abuts on a stop and the base of the front long frame is drawn forward, while the front short 
frame pivots about its base and continues to tilt the upper end of the long frame until it is fully 
erected. The upper member (10) of the front lifting frame is just visible in the photograph. 


11. The rear lifting frame, which is similarly pivoted, 1s operated simultaneously with the 
front lifting frame by a length of kite cord which is attached to the front lifting frame, passing 
round another leading pulley on the front member of the base frame, and being finally attached 
to a bridle on the rear lifting frame, The upper end of the rear long frame is therefore lifted at 
the same time, and to the same extent, as the front long frame, when the initial pull is applied 
by the winch. The bases of the two long frames are interconnected by a length of kite cord which 
passes round a fixed leading pulley on the rear member of the base frame. Thus, as the base of 
the front long frame is drawn from the rear towards the middle of the base frame, the base of 
the rear long frame is also drawn from the front towards the middle, the rear short frame pivoting 
about its base and causing the rear long frame to be tilted upwards, until the latter is fully erected. 
An indicator (11) is fitted to inform the driver of the vehicle as to the position of the mast. It 
consists of a suitably engraved metal arrow which is visible from the driving seat only when the 
mast is erected, and is concealed by the wind-screen support pillar, when the mast is lowered. 
A red painted mark on the balloon cord gives a similar indication to the operator erecting the 
mast. 


Winch 

12. The force required during the process of erection is not constant, but is greatest when 
the frames are being lifted by the lifting frames, and gradually decreases as the mast approaches 
its fully extended position. The winch is so designed that it partially compensates for the 
variable load and the force required on the handle is almost constant over the whole lift. The 
side cheeks of the winch are spaced closely and accurately with a separation just sufficient to 
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ensure that the cord winds on to the winch in the form of a flat spiral. Thus the mechanical 
advantage of the winch and the velocity ratio of winding vary according to the number of turns 
on the winch. The outer turns of the cord are obviously of greater diameter than the inner turns 
so that the last few feet of cord come in with much greater rapidity than the first few. Asa 
result, only about six turns of the winch are required to raise the mast from the fully lowered to 
the fully erected position. 


Main aerial 

13. The general arrangement of the main aerial is shown in fig. 3. The upper cross-bars of 
the front and rear long frames are of circular section, and each is notched at six points for the 
attachment of an insulator, type 9. Each member of the aerial consists of two lengths of aerial 
wire R4 (Stores Ref. 10A/4589) twisted together, and each group of three wires is connected to 
a separate lead-in consisting of a length of unispark 7 cable (Stores Ref. 5E/82). A light cane 
spreader ensures that the six wires maintain their correct spacing. Each lead-in is sufficiently 
long to ensure that it does not become foul during erection. When it becomes necessary to repair 
or replace the aerial, each defective portion should be measured, and replaced by new wire of 
exactly the same length, It is essential that any replacements should be soldered, bound and 
whipped exactly as shown in the diagram, otherwise the electrical efficiency may be impaired. 
It is particularly necessary to secure the aerial leads to the lead-in arms at exactly the same 
points. 


Auxiliary aerial 

14. Ihe arrangement of the auxiliary aerial is also shown in fig. 3. It consists of a length of 
unispark 7 cable, whipped to the off side member of the rear short frame. In refitting, it is par- 
ticularly necessary to ensure that a loop of cable is left at the lower end to allow for the movement 
of the frame, and that the upper end of the cable is sealed with rubber tape and solution to 
prevent the admission of water. 


Interior 

15. The arrangement of the apparatus in the fore end of the interior is shown in fig. 4. 
It will be seen that a bench extends across the fore end, immediately behind the partition of the 
driving compartment, and behind this is a shelf or rack for the stowage of certain instruments. 
The top of this bench forms the roof of a compartment containing the petrol-electric charging 
set ; this compartment is accessible from the interior by the completely removable door (1). 
The bench is continued round the off side to the extreme rear. No bench is fitted on the near 
side, but the corresponding space is occupied by two bunks, the upper of which folds down when 
required, forming the back of a seat. The lower bunk forms the cover for two lockers, one of 
which contains a battery, while the other is used for stowage (see para. 27). Two cupboards are 
fitted at the rear end, near side, the upper one for W/T spares and loud speaker, the lower one for 
food. Beneath these cupboards is a compartment containing the remote control cable drum. 


16, The transmitter (2) is fitted on an adjustable mounting, the normal or stowage position 
being such that the panel of the instrument is in the horizontal plane. The mounting may be 
secured in this position by means of knurled nuts. The transmitter should always be placed in 
its stowage position when the vehicle is in motion. When tuning or adjusting the transmitter, 
the adjustable mounting permits it to be tilted towards the operator so that thé panel slopes 
at an angle of about 30°. Lock-nuts are provided to secure the transmitter in this position. 
The transmitter earthing terminal is situated behind the transmitter. 


17, [he two main lead-in insulators, type 16, carry the main aerial leads (3) through the 
roof, and are placed almost directly over the transmitter. These insulators are of glass, and are 
fitted with baffle discs in order to render them light-tight. An aerial condenser is mounted on 
the fore side of the support (4) the leads thereto being brought through a hole in the support. 
The latter also carries on its rear side a relay send-receive switch (5), which is operated electro- 
magnetically by the action of the manually-operated send-receive switch. The latter will subse- 
quently be referred to as the manual send-receive switch. 
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18. The automatic grid-bias unit (6) and side tone unit, type D (7), are mounted vertically, 
to the left of the transmitter. In front of these, upon the bench, is space for a grid-bias battery 
box which may be used instead of the automatic grid-bias unit. Suitable clamps are provided 
for securing the grid-bias battery box in this position. An impedance matching unit is mounted 
vertically behind the transmitter and is not visible in the photograph. Its function is explained 
in para. 77. 


19. Two motor-generators are mounted on the bench to the right of the transmitter. Only 
the larger of these, a 255-watt generator (8), can be seen. The other is to the right of this and is 
screened from view by the receiver R.1084 (9). Mounted upon the partition at the back of the 
bench are two fuse boxes, type A (10), and two fuse boxes, type B (11), carrying fuses in the 
supply leads to the two motor-generators and also a spare fuse in each box. To the right of these 
is an interrupter switch-box (12). Below the latter are the two automatic starters (13), (14) for 
the motor-generators. A 1,000 uF. electrolytic condenser is fitted below the automatic starters, 


20. A charging switchboard (15), which operates in conjunction with the petrol-electric 
charging set, is fitted on the off side wall at the fore end. The bowden control lever (16) is fitted 
for stopping the engine when necessary, as described in para. 104. The 255-watt generator is 
fitted with a field regulator (17) for output voltage control. This 1s mounted between the charging 
switchboard and the instrument board. The left-hand portion of the instrument board (18) is 
fitted with two H.T. voltmeters, two H.T. milliammeters and a transmitter filament voltmeter. 
The right-hand side (19) of the instrument board carries a pair of H.T. selector switches. Since 
this switchboard carries direct current at a dangerously high voltage, it is fitted with a safety 
switch, so arranged that neither generator can run while the cover is open. 


21. Both portions of the instrument board are fitted with glass panels in order that the 
instruments may be read, and the position of the H.T. selector switches readily observed, without 
stopping the generator. In the early vehicle used for illustration, however, the right-hand 
portion was fitted with a plain paxolin panel. On the off side wall, in rear of the receiver R.1084 
is the switch, type 9 (20), which is used to change the aerial from one receiver to the other. It 
is not very clearly visible in the photograph. The aerial earthing relay for the R.1084 is on the 
bench between the 80-watt generator and the receiver itself and is not visible in the photograph. 


22. The racks for range coils, etc., at the fore end, are occupied as follows. On each side, 
a certain space is occupied by the light-tight ventilators (21) (22), the ventilating fan itself 
being started and stopped from the interior of the vehicle by means of a tumbler switch (23). 
A radio interference suppressor for this fan is fitted near the switch. Five transit cases for 
transmitter coils are stowed on the main rack, their positions being indicated by the letters 
ABCDE. In front of these cases, on the left, is the transit case (24) for the wavemeter W.1095, 
and on the right the transit case (25) for the wavemeter W.69. The transit case (26) contains 
the range coils for the wavemeter W.39A. The small vertical rack (27) carries seven transit 
cases containing certain of the range coils for the receiver R.1084. Other coils are stowed else- 
where. Above the automatic starters, on the extreme right, is a fuse box (28) containing fuses 
for the ventilating fan and interior lighting. 


23. Fig. 5 shgws some of the components already mentioned, and also some of the items 
mounted on or near the floor. On the bench will be seen the receiver R.1094 (1) which, however, 
is normally fitted in the portable W/T station. The aerial earthing relay (2) for this receiver is 
mounted on the side of a box (3) which contains batteries for the R/T line link unit. 


24. The R/T line link unit (4) is also mounted on the wall. On its panel, near the upper left- 
hand corner, may be seen the gain controls for an amplifier contained in the unit, and below 
these, a combined micro-telephone plug in a jack. This micro-telephone plug is connected 
to a breast plate microphone and a single earpiece telephone receiver which are lying on the 
bench. The automatic calling dial and certain switches are also seen. The meter to the right of 
the plug is a volume meter or decibelmeter and its function is explained in para. 80. 
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25. In this photograph the transmitter mounting (5) is canted into a position suitable for 
adjustment, etc. The drawer (6) beneath the receiver R.1084 is pulled out to form an operating 
table and the morse key (7) is mounted upon the table top in a special catch plate. The drawer 
beneath the receiver R.1094 can be used in a similar manner when required. 


26. The cover (8) of the compartment (9) in which numbers 2, 3 and 4 batteries are fitted, 
is easily removable, although the modulation indicator and wavemeter W.39A (10) are normally 
stowed on top of the cover. The smoothing unit (11) is fitted in a wooden case with a removable 
cover, but on no account must a generator be started up while this cover is off, nor must it be 
removed while a generator is running, since a shock from the H.T. mains may have fatal results. 
Adjacent. to the smoothing unit, but not clearly visible in the photograph, is a pair of radio- 
frequency chokes, also enclosed in a wooden cover, to which the same restrictions as to removal 
also apply. The filament battery for the wavemeter W.39A is fitted in a special wooden case 
carrying a small series resistance. This case is clamped to the floor near the R/F chokes by a 
single knurled screw, so that it is easily removable for use, or for charging. The receiver earthing 
terminal is mounted on the off side wall, beneath the bench. 


27. The two adjustable chairs (12) may be secured when travelling over rough ground by 
means of the straps (13), and wooden chocks (14), one leg of each chair fitting in each chock. 
The cable-laying apparatus (15), with its drum of D.3 Mark VI telephone cable, is seen in its normal 
stowage position. The compartment (16) under the fore end of the lower bunk contains No. 1 
battery, while the rear compartment (17) is divided into two, the front portion containing tools 
and the more robust W/T spares, while the rear portion is reserved for the personal equipment of 
the crew. The tube (18) running the whole length of the roof is of paxolin, and forms a fair-lead 
for the mast lifting cord. 


28. Most of the components above the rear end of the bench are also seen in fig. 6. The 
hand press microphone, type B (1), is carried in a standard type of spring holder. Near to it 
is the receiver supply switch-box (2). The anode converter for receiver H.T. supply is fitted 
in a screening box (3), the input suppressor (4) and output suppressor (5) being mounted on 
battens very close to it. An impedance matching unit (6) is connected to the R/T line link 
unit by a length of screened cable which is plainly seen. In front of the bench is a catch plate 
(7) to hold the morse key when desirable. The manual send-receive switch (8) has an OFF 
position. When in local control, the transmitter filament supply is controlled by the tumbler 
switch (9). 


29. The receiver R.1094 is shown in this photograph also ; it will be seen to consist of a 
receiver R.1093 fitted in a skeleton outer case which provides a contact bar, filament ON-OFF 
switch, telephone jack, and the necessary socket connections for connection to the external 
circuits. Since the L.T. supply is derived from a 2-4-volt battery, a suitable series resistance 
is also embodied in this outer case. To the right of this receiver is the battery box (10) for the 
R/T line link unit (11), and to the right of this is a field telephone (12) for communication with 
the remote control station. 


30. Ihe relay panel (13) is situated under the bench near the smoothing unit. Since certain 
contacts in this relay are at a very high potential, safety arrangements are incorporated to 
ensure that no H.T. voltage can be generated unless the cover is fitted and is securely fastened. 


31. The lead-in for the auxiliary aerial (14) is mounted on cleats and is brought to the manual 
send-receive switch. The lead-in insulator, type 16, is fitted with a light baffle similar to those 
fitted to the main aerial insulators. 


32, [he aerial erecting winch (15) is mounted on the rear wall, and the closeness of the 
cheeks, which causes the cord (16) to wind in a flat spiral, should be noted. The winch is fitted 
with a pawl, which can only be released by means of a catch fitted underneath the bench; this 
catch is accessible through a small orifice (17). The catch operates the pawl by a length of 
flexible wire carried in a metal tube (18). The pawl locks the mast in whatever state of erection 
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it may be, but must be released in order to lower it. The weight should be taken by the winch, 
operated with the right hand, and the pawl released by operating the catch with the left hand. 
The mast can then be “‘ walked back ’’ pawl by pawl or as rapidly as desirable, although it must 
not be allowed to collapse without check. When the mast is fully erected, the pawl must be 
locked by means of the screw (19). 


33. An eight-day clock (20) is mounted on the rear wall. A 10-gallon water tank is fitted 
beneath the rear end of the bench, which is removable for the purpose of filling the tank. 


ARRANGEMENT OF CIRCUITS 


34, In order to provide a rapid and simple change-over from local to remote control, and 
vice versa, and also to ensure the maximum degree of safety to operators and freedom from fire 
risks, the transmitter is operated by means of a number of relays. Certain of these are mounted 
in convenient positions near the circuits or instruments they control, while the remainder are 
grouped together in the relay panel. Arrangements are made to prevent the H.T. generator 
from being started when either the H.T. control switch-board or the relay panel covers are 
removed. The safety switches are included in the cperating circuit of a relay which closes a 
relay switch in the generator circuit (see para. 55 e¢ seq.). 


35. The transmitter, type T.1090, incorporates a drum type switch which performs certain 
internal circuit changes and varies the type of wave emitted, i.e. C.W., I.C.W. or R/T as desired. 
W/T keying, both in local and remote control, is performed by means of relays which are incor- 
porated in the relay panel (see para. 67). 


36. The side tone unit, type D, provides side tone for C.W., I.C.W., or R/T transmission as 
desired. Since the interrupter is employed to give an audible side tone note on C.W., care must 
be taken to connect the appropriate interrupter—255 watt or 80 watt—to the transmitter by 
means of the interrupter switch-box, even if C.W. transmission is required. 


37. A wiring diagram of the W/T installation proper, but not including the charging circuits, 
is given in fig. 24. The individual circuits will, however, be explained with reference to simplified 
circuit diagrams (figs. 7, 8, 10, 11, 12, 13, 14, 15, 17). 


Receiver supply circuits 

38. The H.T. and L.T. supply circuits to the receivers R.1084 and R.1094 are shown in 
fic. 7. The L.T. supply is derived from No. 4 battery (2-4 volts), and the H.T. supply from an 
anode converter, which is merely a specially designed motor-generator, the particular feature of 
which ig the extremely low level of the commutator ripple voltage. The motor side of this 
machine is driven from No. 2 battery (14-4 volts), the negative supply lead passing through 
a pair of contacts on the manual send-receive switch. The generator is automatically started 
by placing this switch in the RECEIVE position. Radio interference suppressors are fitted in 
both input and output circuits. The 120-volt output from the suppressor supplies either the 
R.1084 or the R.1094, the selection being controlled by the receiver supply switchbox. The 
latter also controls the L.T. supply as shown in the diagram. It will be noted that an external 
resistance is fitted in the + L.T. supply lead to the receiver R.1084, in order to give the 
correct P.D. at the L.T. terminals. A corresponding resistance is embodied internally in the 
receiver R.1094. 


39. The anode converter and both suppressors are contained in metal screening boxes and 
the connections between them are made with screened twin cable. The screening of the cables 
is bonded to the metal screening boxes by means of special glands. It is most important that 
the continuity of this screening shall be maintained over the whole system of suppressors and 
converter, otherwise the efficiency of the suppressors may be seriously reduced and considerable 
interference with reception will result. 
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Relay panel 

40. The wiring of the relay panel is shown diagrammatically in fig. 8. It carries a double- 
pole magnetic relay, type 38 (Stores Ref. 10A/10191), which closes the H.T. supply to the trans- 
mitter, a single-pole magnetic relay switch, type D (Stores Ref. 5C/846), closing the L.T. supply 
to the transmitter, and a single-pole magnetic relay, type 41 (Stores Ref. 10A/10194), for keying 
purposes. The above instruments are operated by currents from No. 2 battery (14-4 volts) via 
the contacts of three magnetic relays, type G (Stores Ref. 10A/8073), which are also energized by 
currents from No, 2 battery. An additional relay, type G, making four in all, is also incorporated 
in the panel. The three first-named relays, type G, will be referred to as the H.T., L.T. and 
keying relays, while the fourth is referred to as the generator relay. The operating circuits of 
the type G relays are completed by various keys and switches, depending upon whether “ local ’”” 
or “remote ”’ control is desired. 


41. The actual control circuits are connected to the relay panel as follows. On the front of 
the relay panel, accessible by a small door in the cover, is a 10-point socket which will be referred 
to as the front socket. The door is indicated at (13) in fig. 18. The external operating circuits 
are connected to the front socket by means of a 10-point plug. There are two such plugs, one 
being connected to a 7-point junction box, and thence to the manual send-receive switch, trans- 
mitter L.T. supply switch, microphone and morse key in the vehicle, by means of a short length 
of 10-core cable, which will be referred to as the local control line. The other plug is also con- 
nected to a short length of 10-core cable which will be referred to as the remote control extension 
line. This line is carried in a metal conduit under the floor, to a point near the remote control 
cable drum, which carries the remote control cable proper. The drum is fitted with a 10-point 
socket to which the inner end of the remote control cable is connected. The outer end terminates 
in another 10-point plug which may be fitted to a corresponding socket at the remote control 
station. 


42, When local control is desired, the local control line is plugged into the front socket of the 
telay panel. The operating circuits of the relay panel are then closed by the operation of switches 
in the vehicle itself. The remote control station may be in position ready for operation, although 
not actually in use, and provision is made for telephonic communication between the vehicle and 
the remote control station, in the following manner.- A second 10-point socket, which is fitted 
externally on the right-hand side of the relay panel, is wired up to the field telephone terminals 
only. This is called the side socket. If the remote control extension line is plugged into the 
side socket therefore, the two stations may communicate by field telephone while the radio 
station is under operation by local control. The side socket also forms a stowage position for the 
10-point plug when the extension line is not in use. 


Remote control cable 

43, The remote control cable is normally stowed on its drum, which is fitted on the floor 
at the extreme rear of the vehicle, on the near side, as shown in fig. 9. A special door is provided 
to give access to the cable while it is being laid, but when this operation is completed the door 
may be closed and secured. The door carries a warning to the effect that when laying the cable 
the drum must not be allowed to run free, nor must the unwinding be performed by hauling on 
the cable. The drum is designed to carry 440 yards of -% in. diameter cable, but in certain 
vehicles about 370 yards of 44 in. diameter cable have been installed. The “drum end ”’ (1) 
of the remote control extension line and its 10-point plug (2) are shown in their stowage positions, 
On no account should the plug be inserted into the socket (3) until the laying of the remote 
control cable has been completed. 


44. The handle of the cable drum consists of a bar (4) which is a loose fit in a tube (5), the 
latter being rigidly attached to the axle of the drum. The wooden handgrip (6) is rigidly attached 
to the bar (4), and in the winding position, shown in the photograph, the bar (4) is locked to the 
tube (5) by the catch (7). In the stowage position, the tube (5) lies parallel to the rear member of 
the support. The catch (7) is released from the tube, and on turning the handgrip through 90°, 
the catch engages with the catch plate (8) so that the drum is no longer free to rotate. 
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Fic. 9. Remote control cable and drum. 


45, The bar (4) carries a lug (9) at the end opposite to that carrying the handgrip. When 
the handgrip is so turned that the bar and tube are locked together, this lug is clear of the socket 
(3) in all positions of the drum. When the tube is locked to the rear member of the support, 
however, this lug projects towards the drum. If the remote control extension line is plugged 
into the drum socket therefore, any attempt to turn the drum, e.g. by pulling on the cable, will 
cause the plug to abut upon the lug and prevent such rotation. 


46. It is important to ensure that the handle is always locked in the stowage position, except 
during the actual operation of reeling off or winding in the cable. 


Aerial send-receive switching system 

47. The principal features of the aerial and send-receive switching system are shown in 
fig. 10. The main aerial leads are connected to two insulators in the roof, and thence to the 
transmitter, either directly or via the aerial condenser, by a flexible cable fitted with a plug, 
From the aerial condenser, connection is made to the send-receive relay switch by another flexible 
cable terminating in a similar plug. The send-receive relay switch has two aerial sockets marked 
1 and 2. When in local control the appropriate plug is shipped in No. 1 socket, connecting the 
aerial to the moving blade of the relay. According to the position of the blade, the aerial is 
connected either to the transmitter, or to the centre point of a single-pole change-over switch, 
type 9 (Stores Ref. 10A/1276). ‘The outer points of the latter are connected to the aerial sockets 
of the aerial earthing relays for the respective receivers, by means of suitable plugs. 
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48. When in remote control, the aerial on the vehicle is required only for transmission. 
The aerial (or aerial condenser) plug is transferred to socket 2 on the send-receive relay switch, 
so that the aerial is permanently connected to the transmitter. The windings of the send- 
receive relay switch are not energized during remotely controlled transmission. 


49. When in local control, the windings of the send-receive relay switch are energized by a 
current from No. 2 battery (14:4 volts). The circuit may be traced as follows. From the +14-4 
volt terminal block, through the solenoid of the send-receive relay switch, to the lower contacts 
of the manual send-receive switch. The latter contacts are closed when the switch is at SEND, 
and complete the circuit to the —14-4 volt terminal block. Thus, when the aerial plug is in 
socket 1, the action of moving the manual send-receive switch to SEND causes the aerial to be 
connected to the transmitter, and its return to RECEIVE causes the aerial to be connected to 
one of the two receivers, as selected by the single-pole switch, type 9. 


50. In order to protect the receivers from stray R/F pick-up during transmission, two aerial 
earthing relays are provided, one for the receiver R.1084 and one for the receiver R.1094, in case 
this should be installed in the vehicle. The relays used for this purpose are known as relays, 
magnetic, type 37 (Stores Ref. 10A/10183), and consist of type G relays mounted in teak boxes, 
fitted with suitable sockets and terminals. The operating windings of these relays are connected 
in series and are energized when the manual send-receive switch is put to SEND (if in local 
control) or by the action of closing the H.T. control switch when in remote control. 


51. The receiver aerial earthing relays are mounted as closely as possible to the “ aerial ”’ 
and “‘ earth ’’ terminals of their respective receivers. The contacts of these relays are connected 
directly to the aerial and earth terminals of the receivers and also to the above-mentioned single- 
pole switch and to the counterpoise (i.e. chassis). When the contacts are closed the aerial is 
connected directly to counterpoise, short-circuiting the input circuit of the receiver. The windings 
of the two relays are energized when the H.T. supply to the transmitter is completed as explained 
in paragraph 60. 


52. The auxiliary aerial is provided for reception only, the aerial lead-in being taken to the 
upper contact of the manual send-receive switch. When the switch is at RECEIVE, the aerial 
is thereby connected to a socket, and flexible connections are provided to complete the aerial 
circuit to either of the aerial earthing relays. In certain circumstances, reception by means of 
this aerial will be found to give greater freedom from interference than the main aerial. 


Manual send-receive switch 

53. The functions of the remaining contacts of the manual send-receive switch are also 
shown in fig. 10. The local control line is brought to a junction box, the terminals therein being 
marked MIC., +, H.T., L.¥:, GEN.,and KEY. When in local control, the relay circuit for the 
L.T. supply to the transmitter is completed by means of a tumbler switch, and is not controlled 
by the manual send-receive switch. The H.T., L.T., and generator relays are however subject 
to control by this switch. 


Transmitter H.T. supply 

04. The H.T. supply for the transmitter may be derived from either of two sources. For 
low power working, an 80-watt motor-generator is provided and for extreme ranges a 255-watt 
motor-generator is employed. Either generator may be used for any type of transmission, 
i.e. R/T., C.W., or I.C.W. The side tone unit, type D, enters into the switching arrangements 
as described later (see paragraph 69 et seq.). 


Generator control system 


55. A theoretical circuit diagram of the generator control system is given in fig. 11. Each 
generator has its own automatic starter, the 80-watt generator being controlled by a starter, 
type A, and the 255-watt generator by a starter, type D. These starters are of similar design, 
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the series (starting) resistances being, however, of different values, An electrolytic condenser 
of 1000 uF. is connected across the contacts of the starter, type D, to prevent the contacts fusing 
together. Referring to fig. 11 it is seen that the starter, type D, is supplied from No, 1 battery 
(24 volts) through a pair of fuses, type F, which will carry a starting current of 40 amperes, the 
control wiring being brought to the upper contacts of a double-pole change-over switch. Simi- 
larly, the type A starter is supplied from No. 2 battery (14-4 volts) through a pair of 20-ampere 
fuses, type A, and its control wiring is brought to the lower contacts of the same switch. The 
two centre arms of this switch are taken to the terminals engraved GEN, in the relay panel. 
The contacts of the generator relay are connected internally to these terminals. 


56. The complete action of this form of automatic starter is given in Section VII, Chapter 11, 
of Air Publication 1095, Electrical Equipment Manual. Briefly, however, it may be said that 
when the contacts of the generator relay are closed the terminal C on the selected automatic 
starter is connected to the positive terminal of the appropriate battery, and the motor starts up. 


57. The generator relay is energized by a current supplied by No. 2 battery (14-4 volts). 

The supply terminals of the relay panel are fed directly from the battery terminal blocks. When 
the local control line is plugged into the front socket on the relay panel the operating circuit is as 
follows. From the + supply terminal to the + socket on the plug, thence via the local control 
line to the junction box, which is fitted near the manual send-receive switch (see fig. 10). From 
this junction box the circuit is carried through the ‘‘ generator ’’ contact of the manual send- 
receive switch (provided the latter is at SEND), and back to the junction box. From this point 
the circuit returns along the local control line to the GEN point on the 10-point plug, entering 
the front socket on the relay panel. 


58. From the front socket the circuit proceeds internally to one of the two terminals marked 
SAFETY SWITCH, and from thence round the safety contact on the door of the generator 
control board, back to the other terminal marked SAFETY SWITCH. The circuit then con- 
tinues, through the safety contact on the cover of the relay panel itself, through the windings 
of the generator relay, and-back to the — supply terminal. It is therefore obvious that when 
the manual send-receive switch is moved to SEND, the generator relay will be energized, and 
the control circuit of the generator completed, but only if the covers of both relay panel and 
generator control board are closed. It should be noted that the safety switches will not be 
closed unless the doors are properly secured by means of the appropriate clips. 


59. When the remote control extension line is plugged into the front socket of the relay 
panel, the circuit and action is exactly the same as in local control, except that at the portable 
remote control station, the incoming a lead is taken to one pole of a tumbler switch, the other 
pole being connected to the outgoing “ generator ’’ core of the 10-core cable. The generator is 
started and stopped as necessary by operating this switch. 


Transmitter H.T. supply control 

60, A theoretical circuit diagram of the transmitter H.T. supply circuit is included in fig. 12. 
Each generator has its own H.T. voltmeter and milliammeter, which are fitted in the instrument 
board. ‘The generator in use is connected to the smoothing unit by a double-pole change-over 
switch. From the smoothing unit, both the positive and negative leads are taken through the 
double-pole relay, type 38, in the relay panel. The positive H.T. lead is then taken through one 
of the two radio-frequency chokes and to the H.T.-++ socket of the transmitter by means of a 
suitable plug. The negative H.T. lead is taken through the other radio-frequency choke to the 
unmarked socket on the automatic grid-bias unit, and from the -+ socket of the latter to the 
G.B.-+ socket of the transmitter by means of the appropriate plugs. A grid-bias battery is 
provided as an alternative to automatic G.B. unit, but is not shown in the diagram. The internal 
and external connections of the grid-bias battery box and automatic G,B. unit are dealt with in 
Section 1, Chapter 6, of this Air Publication. It is generally found preferable to use the auto- 
matic G.B, unit with the 255-watt generator and the battery bias with the 80-watt generator, 
but this must not be regarded as a rigid instruction, 
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61. The double-pole relay, type 38, is energized by a current from No. 2 battery (14-4 volts) 
via the contacts of the H.T. relay, type G. The windings of the latter are energized by a current 
from No, 2 battery. When the local control line is plugged into the front socket of the relay 
panel the circuit may be traced, from the ++ supply terminal on the panel, out through the local 
control line to the junction box, to the H.T.+ contact of the manual send-receive switch and 
back to the H.T. terminal of the junction box. From this point the local control line carries 
the circuit back to the 10-point plug and the H.T. point on the front socket of the relay panel. 
From the latter point, the circuit may be traced internally through the windings of the relay, 
type G, and back to the — supply terminal. 


62. On leaving the H.T. point on the front socket, a parallel circuit may be traced to the 
terminal marked AE RELAY. From this terminal, the circuit is carried to the windings of the 
aerial earthing relay for the receiver R.1094. From this point the circuit continues to the aerial 
earthing relay for the receiver R.1084, and thence to the “ —14-4 volts’ terminal block. It 
will be noted that the aerial earthing relay for the receiver R.1094 is always in circuit, whether 
the receiver itself is installed in the vehicle or elsewhere. 


63. The action of the circuit when in remote control is precisely as given above, except that 
since the remote control extension line is plugged into the front socket of the relay panel, the 
H.T. relay circuits are closed by the operation of a tumbler switch at the portable remote control 
station. 


Transmitter L.T. supply 

64. The transmitter L.T. supply is derived from No. 3 battery (8-4 volts). From the 
positive terminal block a lead is taken directly to the L.T. + socket on the transmitter. The 
L.T. circuit is closed by a single-pole relay switch, type D, which is located in the relay panel ; 
this switch completes the H.T. negative lead from the transmitter to the negative supply terminal. 
For convenience in wiring, the connection is actually made at the negative terminal of the fila- 
ment voltmeter as shown in fig. 13. This voltmeter is fitted on the instrument board. 


65. The windings of the rhagnetic switch, type D, are energized as follows. From the 
+ supply terminal on the relay panel the circuit is taken to the + point on the front socket. 
Assuming the local control line to be plugged in, the circuit is carried to the junction box (-+ ter- 
minal) as before, From thence it continues to one side of a tumbler switch which is mounted 
near the manual send-receive switch, and from the other side of this switch back to the L.T. 
terminal on the junction box. From this point the local control line carries the circuit back 
to the L.T. point on the front socket, whence it continues internally round the windings of the 
L.T. relay, type G, and back to the — supply terminal. 


66. When the tumbler switch is closed, therefore, the L.T. relay is energized and its contacts 
are closed, completing the circuit from the + supply terminal, through the windings of the 
relay switch, type D, to the — supply terminal. The closure of the latter relay completes the 
L.T. supply to the transmitter as already stated. The action when remote control is in use is 
exactly the same as in local control, the remote control extension line being plugged into the front 
socket as already described. 


Keying 

67. Fig. 13 also shows the circuit used for the operation of keying when the appropriate 
switch on the transmitter is put to C.W. or I.C.W. The “ key.”’ leads are taken from the trans- 
mitter to the contacts of a single-pole relay, type 41 (Stores Ref. 10A/10194) in the relay panel. 
The winding of this relay key is energized by the closure of the contacts of the “ keying ”’ relay, 
type G, which in turn is energized from the same source of supply when the morse key is closed 
by the operator. The local and remote control circuits may be traced through the respective 
control lines as for the H.T. and L.T. supplies. 
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68. Referring again to fig. 8, it will be observed that shunt circuits are connected in parallel 
with the windings of (i) the double-pole H.T. relay, type 38, (ii) the single-pole key relay, type 41, 
and (iii) the L.T. relay switch, type D. Each shunt circuit consists of a condenser, type 73, and 
a resistance, type 378, connected in series, and its function is to prevent arcing at the contacts 
of the corresponding relay, type G. A fourth shunt circuit having similar components is connected 
internally across the GEN terminals. The shunt circuits mentioned at (i) and (ii) above are 


integral components of the respective relays, types 38 and 41, while the other two are components 
of the relay panel. 


Interrupters and side tone 

69. The arrangement for I.C.W. transmission and side tone are also shown diagrammatically 
in fig. 13. Only one interrupter disc is fitted on the 255-watt generator, whereas both high note 
(H.N.) and low note (L.N.) interrupters are fitted on the 80-watt generator. When the 80-watt 
generator is in use, either interrupter disc may be connected according to requirements by shifting 
the lead shown in dotted line in the diagram. The wiring from the interrupter discs of the 
respective motor-generators are taken to a double-pole change-over switch contained in the 
interrupter switch-box, and it is important that this switch shall be placed in the position corres- 
ponding with the generator in use, no matter what type of radiation is contemplated. The 


centre limbs of the interrupter change-over switch are connected to two terminals on the side 
tone unit, type D. 


70. The side tone unit, type D, is described in Section 1, Chapter 6, of this Air Publication, 
dealing with the transmitter, type T.1090, but the internal circuit is shown in fig. 13 for ease of 
reference. The fundamental component of this unit is a metal rectifier which is connected 
between the aerial and earth terminals of the transmitter, a very small capacitance, consisting 
of two condensers in series, being connected in series with the rectifier in order that it shall not 
constitute an appreciable load on the aerial and so reduce the effective aerial current. A small 
condenser is also connected in parallel with the rectifier itself. 


71. Two switches are provided on the face of the instrument. One of these has two positions, 
engraved C.W. and I.C.W. & R/T. When this switch is in the I.C.W. & R/T position the 
interrupter is connected to the interrupter terminals of the transmitter. ‘The rectifier output 
consists of an audio-frequency current which flows through one or both of the resistances in the 
unit and to the telephone connecting box, via a twin core lead fitted with a standard telephone 
plug, which is inserted into one of the two jacks on the side tone unit. The other end of this 
twin lead is connected to the terminals of the telephone connecting box, and the telephones (or 
loud speaker) are plugged into one of the two jacks with which the box is provided. When the 
transmitter is radiating C.W., however, the output of the rectifier is a unidirectional current 
varying in amplitude only in accordance with the keying, and to obtain side-tone, this current is 
interrupted at audio frequency by the interrupter. The output from the receiver is also con- 
nected to the telephones (or loud speaker) at the telephone connecting box. The series resistances 
serve to prevent the rectifier from limiting the receiver output to any appreciable extent. Two 
values of resistance are provided, thus allowing “ strong’ or ““ weak ’’ side-tone to be obtained 
by adjustment of the appropriate switch. It is most important that the side-tone unit shall be 
set to correspond with the type of emission for which the transmitter is adjusted. 


R/T, local and remote control 


72. The control circuits concerned in the transmission of R/T, in addition to the transmitter 
switching circuits already described, are shown in fig. 14. When local control is required, the 
local] contro] line is plugged into the front socket on the relay panel, so that the various transmitter 
supplies, and the relay send-receive switch, are operated by the manual send-receive switch and 
filament tumbler switch. The microphone, which is fitted with a suitable plug, is plugged into 
a socket on the junction box. When the portable W/T station is in use the remote control exten- 
sion line is plugged into the front socket. 
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73. It is necessary to arrange for communication between the vehicle and the remote control 
station at all times, since the portable remote control station may be erected and manned, although 
not actually handling the traffic. When in local control, the remote control extension line is 
plugged into the side socket on the relay panel; with the exception of the two “ telephone ”’ 
points, all the points on the side socket are entirely isolated. The telephone points on this socket 
are connected in parallel with the telephone points on the front socket. It follows therefore that, 
provided the remote control extension line is plugged into one of the sockets, communication 
between the two stations by field telephone is always possible. It is of course necessary to ensure 
that the remote control extension line itself is plugged into the 10-point socket on the drum after 
the remote control cable has been laid out, and that the far end of this cable is plugged into the 
appropriate socket on the portable station. 


74. When using either local or remote operation, the sockets AB on the transmitter are 
interconnected externally by means of a short link fitted with suitable plugs. It will be observed 
that the transmitter impedance matching unit has been shown in fig. 14, although it does not 
enter into the action of the transmitter unless the R/T line link unit isin use. The disposition of 
the plug on the end of the lead marked “‘a’”’ should be noted. This lead and plug are provided 
for connecting the impedance matching unit to the transmitter as explained later. When the 
R/T line link unit is not in use, however, the plug on lead “ a ’’ is inserted into a socket fitted to 
a very short length of cable, which is connected to terminal 3 on the impedance matching unit, so 
that in addition to providing a suitable stowage for the lead “a’’ the internal circuit between 
terminals 3 and 6is short-circuited. When not plugged into the transmitter, the lead ‘‘a’’ should 
always be plugged into the stowage socket and not left lying idle. 


R/T, local control, land line operation 

75. Provision is made for R/T operation of the transmitter and receiver from any point in 
the G.P.O. telephone system. By operation, it is intended to imply merely the transmission and 
reception of messages, and it must be particularly noted that when used in this manner the actual 
control of the W/T station is performed by an operator in the vehicle, all switching ctrcutts being 
arranged for local control as previously described. The vehicle is connected to the nearest G.P.O. 
telephone exchange, a drum of D3 telephcne cable being carried in the vehicle in order to 
connect the vehicle to a convenient G.P.O. telephone line. The combination of D3 cable and 
G.P.O. telephone line will subsequently be referred to as the land line. The G.P.O. officials 
concerned will co-operate so far as the requirements of the telephone service are required. 
They will also furnish information as to the type of exchange to which connection is made, i.e. 
Automatic, Central Battery (C.B.), etc. When laid, the D3 telephone cable is connected to the 
terminals A and B upon a terminal block which is situated underneath the bench on the off side 
of the vehicle. 


76. The connections between the land line and the radio installation are made via the R/T 
line link unit. The external connections of this instrument are shown in fig. 15. All the external 
wiring is carried to a terminal strip on the lower inside edge of the panel. The “ earth ’’ terminal 
of the R/T line link unit must be directly earthed, and not connected merely to the radio-frequency 
earth (i.e. chassis). A brass earth pin fitted with a suitable terminal is provided for this purpose. 


77. In connecting the land line to the transmitter or receiver it is necessary to match the 
impedance of the land line to the input impedance of the modulator valve, or to the impedance 
of the output valve of the receiver, as the case may be. The transmitter and receiver impedance 
matching units are incorporated in the installation to meet these requirements. The transmitter 
impedance matching unit embodies an iron-core transformer of suitable turns ratio, which is 
substituted for the microphone transformer of the transmitter T.1090 when land line operation is 
required. Referring to fig. 15, the substitution 1s made as follows. The short connecting link 
between the sockets A and B of the transmitter is removed. The plug on the lead “a”’ is then 
inserted into socket A on the transmitter. The operative receiver (which may ke either the 
R.1084 or the R.1094) and also the receiver impedance matching unit, are plugged into the 
telephone connecting box. The land line is then connected to the receiver or transmitter as 
requisite by the operation of a two-way key switch on the R/T line link unit. 
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R/T line link unit 

78. A theoretical circuit diagram of this unit is given in fig. 16. It is necessary to incorporate 
a certain degree of amplification between the land line and the R/T installation proper, during 
both reception and transmission, and this is provided by an amplifying unit contained in the 
R/T line link unit. The input terminals of the transmitter impedance matching unit are connected 
to the terminals 3, 4 (RETURN OUT), and the land line (via various switches) to terminals 7, 8, 
(RETURN IN) of the amplifying unit. During transmission, a single stage of amplification 
operates between the RETURN IN and RETURN OUT terminals, the gain of this stage being 
adjustable. During reception a similar stage of amplification operates between the terminals 1, 
2 (GO IN) and the terminals 5, 6 (GO OUT) of the amplifying unit, the GO IN terminals being 
connected to the output terminals of the receiver impedance matching unit, and the GO OUT 
terminals to the land line via various switches. ‘The land line is connected to the desired stage 
(GO or RETURN) by the two-way key switch previously referred to. This switch is engraved 
TRANS. and REC., and is one of the five key switches mounted upon the panel. 


79. When a distant land-lne operator is in R/T communication, the operator in the vehicle is 
called upon to operate two send-receive switches, namely the manual switch of the R/T installa- 
tion proper, and the “ transmit-receive ’’ switch on the R/T line link unit; it is therefore 
necessary for the vehicle operator to listen in to the traffic in both directions, operating these 
switches in accordance with the operating precedure. For this purpose, the operator is provided 
with a standard telephone exchange equipment, consisting of a breast-plate microphone and a 
headband carrying a single receiver ear-piece. This equipment, which is referred to as the breast 
set, is fitted with an instrument cord terminating in a combined microphone-telephone plug 
similar to that used in aircraft, and the operator’s hands are entirely free to operate the various 
controls. 


Gain controls 


80. In order that the vehicle operator may speak to “ radio ’’, ‘“‘ line ’’, or both, the breast- 
plate microphone is connected to the RETURN IN, i.e. land line side of the amplifying unit. 
The gain of the latter may be adjusted by means of the transmitting gain control to give sufficient 
depth of modulation when the distant land line operator is speaking. This control is situated 
on the upper left-hand corner of the R/T line link unit. The gain of the RETURN (i.e. trans- 
mitting) portion of the amplifying unit is adjusted to give a standard deflection on the decibel- 
meter, which is connected across the RETURN OUT terminals. This adjustment must be made 
while the distant land-line operator is speaking. The scale of the decibelmeter is calibrated, 
and the correct level is distinctly indicated by a coloured line. 


81. Unless suitable precautions were taken, the speech level of the vehicle operator would 
probably over-modulate the transmitter, since his microphone voltages are amplified to the same 
extent as those due to the distant speaker. This possibility is avoided by reducing the sensitivity 
of the breast-plate microphone, when the vehicle operator is speaking to “radio’’. This is 
accomplished by deriving the microphone voltage from a 200-ohm potentiometer, which is 
connected across the L.T. battery of the R/T line link unit. The variable tapping on this poten- 
ticmeter may be adjusted by means of a slotted head which is flush with the front of the panel 
and may be set in the correct position with a screwdriver. The panel adjacent to the adjusting 
head is engraved LOCAL SPEECH TO RADIO TRANSMITTER LEVEL CONTROL. When 


once adjusted, this control should seldom require alteration. 


82. During R/T reception, the gain of the GO (i.e. receiving) portion of the amplifying unit 
is adjusted to meet the requirements of the distant land-line operator. As the vehicle operator’s 
breast set receiver is connected to the GO OUT side, the speech level therein will assist in this 
respect, but it must be remembered that the land line may have an attenuation of the order of 
one signal strength on the arbitrary “ audibility scale *’, for every three miles of line. If the line 
is more than 50 miles in length, however, it will probably include a G.P.O. repeater at some 
point, and the amplifying unit will give sufficient volume at the distant end if operated with 
maximum gain, or even less. 
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SECTION 6, CHAPTER 8 


83. The L.T. supply for the R/T line link unit is derived from a 4-8-volt 10 Ah. alkaline 
battery consisting of two 2:4-volt units connected in series. These units are individually inter- 
changeable with the unit supplied for use with the wavemeter W.39A (see paragraph 118). The 
H.T. supply is derived from a 120-volt dry battery. Both L.T. and H.T. batteries are housed 
in the battery case beneath the R/T line link unit. The grid bias is derived from a 9-volt dry 
battery which is fitted inside the R/T line link unit. The norma] grid bias is 7-5 volts. 


Operating controls 

84. Referring to fig. 16, the operating controls of the R/T line link unit are as follows. A 
simple two-pole cam-operated switch, type 76, engraved ON-OFF, completes the H.T.-+- and 
L.T.-+ supplies to the amplifying unit. The L.T. battery also supplies the current for the breast- 
plate microphone. Two three-position key switches, type 145, are mounted on the panel. The 
three positions of the first are engraved CALL AND SPEAK, MONITOR, and RECEIVE 
RING, the latter being the normal position when the land line is connected. The positions of 
the second switch are engraved LINE, LINE TO RADIO, and RADIO. This switch controls 
the connections of the breast set ; when the first switch is set to RECEIVE RING, the position 
of the second is immaterial. 


85. The other controls are three two-position key switches, type 77. The first is engraved 
TRANS and REC; it switches the line from the GO OUT to the RETURN IN terminals of 
the amplifying unit as already explained. The second switch is engraved HOLD LINE at the 
depressed position, and is depressed only when it is required to hold the line while making radio 
adjustments, etc. The third two-position key switch is provided for use when the vehicle is 
connected to a particular type of exchange working on what is known as the Common Battery 
Signalling, or C.B.S. system. The depressed position is engraved C.B.S. ONLY and the switch 
is maintained in this position during the whole period in which the vehicle is connected to an 
exchange of this type. 


Calling devices 

86. A manually-operated magneto generator is fitted for the purpose of calling an exchange 
in which this method of -ringing is employed, and a standard type of automatic dial for calling 
when connected to an automatic exchange. C.B. and C.B.S, exchanges are called automatically 
when the appropriate key switch is moved to CALL AND SPEAK. 


Action of control switches 

87. The connections established by the various combinations of switches are shown in fig. 17. 
Referring to the first and second diagrams it will be observed that when connected to a 
C.B. exchange, the bell in the R/T line link unit is connected, in series with a D.C. blocking 
condenser, across the lines A and B, whereas when connected to a C.B.S. exchange, the bell is 
connected between line A and earth. This change is effected by the C.B.S. ONLY switch. When 
the initial connection is made to an exchange of this type it is important to ensure that the lines 
A and B are connected to the correct terminals and not reversely. The correct polarity may be 
ascertained by arranging for the exchange to call the vehicle, the correct switches being pre- 
viously depressed. The ring will be received only if the lines are properly connected. A linesman 
will generally be in attendance for the purpose of connecting the D3 cable to the overhead (or 
possibly underground) G.P.O. line and where the polarity is of consequence, he will be able to 
identify the distant ends A and B of the D3 lines. The identification at the vehicle end is then 
a matter of simple continuity testing. 


88. The remainder of the circuits shown in fig. 17 will now be briefly discussed. The third 
diagram (‘‘ call on magneto ’’) requires no comment. When calling on automatic dial, the three 
iron-core coils (17, 33 and 1 of fig. 16) are connected across the line, the breast set receiver and 
blocking condenser being in parallel with one of them, and the breast set microphone, with the 
L.T. battery in series, in parallel with another. All three coils are wound on the same core and 
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therefore constitute a three-winding transformer. The main contacts X ot the automatic dial 
interrupt the circuit intermittently in a certain manner according to the number dialled. At the 
same time subsidiary contacts, Y, short-circuit the telephone receiver in crder to eliminate 
the loud clicks which would otherwise be heard. A similar pair of contacts Y1 short-circuits the 
microphone coil and prevent the microphone from becoming packed by heavy induced currents. 
As shown in the fifth diagram, the same circuit is operative during a two-way conversation on 
the line, except that as the calling dial is stationary, no interruptions take place. The same 
switch positions, viz. CALL AND SPEAK and LINE, are therefore applicable in both cases. 
It will be noted that when speaking to line, the full voltage of the L.T. battery is applied to the 
microphone circuit. 


89. The sixth diagram shows the circuit used for speaking to, or receiving from, radio. The 
switch positions are CALL AND SPEAK, RADIO, and TRANS or REC as the case may be. 
The circuit is substantially as in the two previous instances, the only difference being the intro- 
duction of the attenuating potentiometer into the microphone circuit. 


9). When it is required to speak to line and radio at the same time, the appropriate switch 
is moved to the LINE TO RADIO position, the circuit being then as shown in the seventh 
diagram. The line is connected directly to the GO or RETURN side of the amplifying unit by 
the TRANS—REC switch. When the latter is at TRANS, either the land-line operator or the 
vehicle operator may speak to radio, while if at REC. either the distant R/T radio operator or the 
vehicle operator may speak to line. 


91. When the vehicle operator requires merely to listen to the two-way traffic withcut speaking, 
the appropriate three-position switch is moved from CALL AND SPEAK to MONITOR, the 
other remaining at LINE TO RADIO. The breast set microphone is then disconnected and 
the breast set telephone is connected to the secondary winding of an L/¥ transformer type N, the 
primary winding cf which is connected, in series with a blocking condenser, across the lines. The 
circuit is therefore as shown in the eighth diagram. 


92. The connections in the ninth diagram are exactly the same asin the sixth, but in addition, 
the lines A and B are connected to a resistance of about 60 ohms, i.e. equivalent to the resistance 
of the speaking-listening circuit. The substitution of this resistance therefore holds the line 
circuit closed and keeps alight the supervisory lamps in the exchange, while the vehicle operator 
is connected only to radio. 


93. The exact procedure to be used in communication is a matter for Signals organization, 
but in outline is somewhat as follows :—Assuming that the vehicle is connected to a C.B. exchange, 
the R/T line link unit would normally be switched off, and the appropriate switch set to RECEIVE. 
RING. On receiving a ring, the operator switches on the R/T line link unit, plugs in his breast 
set, moves one three-position switch to CALL AND SPEAK and the other to LINE. He is 
then “ through ” to the exchange who will connect him to the caller. The latter indicates the 
radio station with which communication is required. If radio communication is known to be 
easy to establish, the operator may depress the HOLD LINE key, place the second three- 
position switch to RADIO, and establish R/T communication, operating the manual send- 
receive switch and the TRANS~REC switch on the R/T line link unit, as necessary. 


94, After telling the distant radio operator to stand by for a call, he is ready to put the two 
stations into communication. To do this he puts the first three-position switch to CALL AND 
SPEAK, the second three-pcsition switch to LINE, and restores the HOLD LINE switch to 
normal. He may now inform the caller that the distant radio operator is listening, and then set 
the respective switches to LINE to RADIO, MONITOR and TRANSMIT, also moving the 
manual send-receive switch to SEND. The distant land-line operator is now “ through” to 
radio, and the vehicle operator is monitoring, i.e. listening in to the conversation, in order that 
he may switch from “send ”’ to “receive ’’ as necessary. If the vehicle operator finds it neces- 
sary to break in on the conversation, he moves the appropriate switch from MONITOR to 
CALL AND SPEAK, and speaks either to the distant land-line operator (send-receive switches 
at RECEIVE) or to the distant radio operator and the land-line operator simultaneously (send- 
receive switches at SEND) as necessary. 
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Cable-laying apparatus 

95. The cable-laying apparatus stows underneath the bench at the rear off side, but may 
be drawn forward for the purpose of handling the cable, as shown in fig. 18. In both stowage 
and working positions, the apparatus is secured to fixing plates on the floor of the vehicle by 
means of screws fitted with knurled heads and coiled springs, the latter lifting the screws clear of 
the floor as they are unscrewed. In the photograph the screw (1) is holding the apparatus in 
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Fic. 18. Cable-laying apparatus. 


position while the screw (2) is held clear of the floor by its spring. The cable drum (3) carries 
880 yards of telephone line consisting of two parts of D3. Mk. VI cable. The drum has a 
rectangular hole along its axis, fitting the winding spindle of the cable-laying apparatus. The 
drum is easily removed by releasing two wing nuts (5), one of which is shown, and sliding the 
right hand portion of the cradle to the right. 


96. The winding spindle is rotated by a handle (6) through a chain drive, four turns of the 
drum being obtained by a single revolution of the handle. The handle is reversible and is seen 
in the stowage position in fig. 5. Reverting to fig. 17, the tension of the driving chain may be 
adjusted by means of the screw (7) which is fitted with a lock-nut. The winding spindle is driven 
through a simple clutch operated by the short lever (8). When this lever is thrown upward and 
backward, the drum runs free, but may be controlled by means of a brake. The latter is of the 
internal expanding type, the exterior of the brake drum (9) being clearly seen in the photograph. 
The brake is operated by either of two handles (10), (11), that on the fore side of the winch being 
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conveniently situated for operation from the interior, and the other easily accessible from the 
ground. The small fibre disc (12) which is mounted eccentrically on the off side door post, is 
used to grip the cable after the required amount has been run off the drum. 


97. Before the vehicle is first put into service, it is advisable to test through each of the two 
lengths of D3 cable, identifying each end by a suitable mark. This will greatly assist in connecting 
up to the line terminal block and the terminal pole of the G.P.O. line, if the exchange to be used 
is of the C_B.S. type. 


Portable W/T station 


98. The portable W/T station is fitted with a mounting board for the receiver R.1094, 
allowing the latter to be readily installed in either the vehicle or the portable station. The 
ancillary equipment includes a 70 ampere-hour 2-4 volt alkaline battery for L.T. supply, a 
120-volt dry battery for H.T. supply, and one pair of telephones complete with headband, 
instrument cord, and telephone plug. The remote control equipment consists of a single tumbler 
switch for H.T. control and a pair of interconnected tumbler switches for generator and L.T. 
supply control. A hand-press microphone, type B, is fitted for R/T transmission, and a morse 
key, type F, for W/T transmission. Communciation is maintained with the vehicle by means of 
a field telephone as already explained. The 10-point socket for connecting up the remote centrol 
cable is situated on the outside of the case in which the above components are assembled. A 
Mark V aircraft watch is carried inside the case. A waterproof canvas cover is provided to protect 
the equipment during inclement weather, and an angle frame hinged in the lid forms a top 
support when the case is open for use. A roll-up flap in front allows access for operation. 


99. Fig. 19 shows the portable station connected to the vehicle by the remote control cable, 
and with mast erected. The 30-ft. stainless steel telescopic mast is fitted with two sets of guys 
which are secured to four pickets. When not in use the guys are stowed in the front locker 
underneath the lower bunk, and the mast in a tube running along the chassis on the “‘ off ’’ side, 
while the pickets are stowed in the off side of the petrol-electric compartment. The acrial is 
attached to the top of the mast by an insulator, type 9, and usually consists of a single wire 
40 ft. long or less (depending upon the frequency band to be received) sloping upwards from the 
station at an angle of about 60°. The lower insulator, type 9, is attached to a length of kite 
cord, and may be anchored by means of a spare picket. A copper gauze earth mat is used as a 
receiving earth. When not in use it is stowed in the cff side of the petrol-electric compartment. 
When laying out the remote control cable great care must be taken to pay it off the drum only 
as fast as it is being laid; the drum must be controlled so that it never runs free, otherwise the 
cable may be damaged. On no account must the cable be unwound by pulling it off the drum. 


Field telephones 

100. Referring to fig. 6,1t will be seen that in the vehicle the field telephone is contained in 
a box which is secured in its stowage place by a strap. When in use, the box is opened and the 
telephone drawn forward so that the hand set may be lifted from the cradle. The telephone is 
connected to the relay panel by a screened twin cable, which must be disconnected before returning 
the telephone to the stowage position. The field telephone in the portable W/T station is precisely 
similar to that shown in fig. 6 but is held in position by means of two spring clips, and is connected 
to the 10-point socket by a pair of leads carried on cleats, which are disconnected from the 
telephone when the latter is in the stowage position. 


101. The field telephone is held in its box by a spring clip in the bottom of the box. This 
clip is designed to hold the telephone firmly either when pushed right back into the box (stowage 
position) or when drawn forward into the working position. To remove the telephone completely 
from the box, this clip must be held down by a knife blade or similar tool. 
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Fic. 19. Portable W/T Station. 
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102. The telephone contains its own speaking battery, which consists of two dry cells. 
Special cells, dry, X. Mark II (Stores Ref. 5A/1962) are supplied for this purpose. To insert the 
battery, withdraw the instrument completely and remove the hand set from the cradle. The 
top cover of the instrument, carrying the bell, is then easily lifted by releasing two screws fitted 
with knurled heads. A diagram showing the correct positions of the cells is pasted inside the lid. 
The cells must be inserted correctly, otherwise the leads may not reach the terminals. 


103. The telephone is fitted with a magneto for calling ; its operation actuates a polarized 
bell at the distant station. This isthe normal method of ringing, but a buzzer call is also provided 
to attract attention when a constant listening watch is being maintained on the field telephone. 


BATTERY CHARGING ARRANGEMENTS 


Petrol-electric charging set 

104. The batteries are charged by a petrol-electric charging set, type D (Stores Ref.42L/1). 
This consists of a 1260-watt, 35-volt shunt-wound D.C. generator driven by an air-cooled hori- 
zontally-opposed twin-cylinder engine having a total capacity of approximately 296 c.c. The 
normal speed is approximately 2,000 r.p.m. Lubrication is provided by a combined pressure and 
scavenging pump, the normal oil pressure at the gauge connection being 20 1b. per sq. in. The 
engine js fitted with a detachable starting handle, but when warm it may be started by electrical 
means as described later. An earthing switch is fitted on the contact breaker cover of the 
magneto, for the purpose of stopping the engine. This switch is operated from the charging 
switchboard by a bowden wire control. 


105. The normal speed is controlled by a centrifugal governor driven from the front end of 
the crankshaft ; the controlled speed can, however, be rapidly adjusted for slow running by 
rotating a knurled knob. The fuel is carried in a tank attached to the framework over the engine, 
the capacity of the tank being 14 gallons. The silencer is connected to the engine by a length of 
flexible tubing. The timing of the magneto is fixed in the most suitable position for continuous 
running at full load. The sparking plugs are fitted with screening cowls and the whole of the 
ignition wiring is completely screened in order to eliminate interference with radio reception. 


106. Two knobs are provided for speed adjustment. The normal speed control is obtained 
by the rotation of a small knurled nut just above the carburettor. To increase the normal speed, 
rotate this nut in the counter-clockwise direction and vice versa. The larger knurled knob under- 
neath the front end of the crankshaft is the slow-running control. Full slow running (approxi- 
mately 800 r.p.m.) is obtained by turning the knob to the extreme right (facing starting handle) 
and vice versa. The total range of movement is 180° and a ball and spring locking ‘device is 
provided at each limiting position of the knob. 


107, The charging set is stowed in the petrol-electric compartment and the generator is 
easily accessible from the interior door, while access to the petrol engine is obtained by the near 
side exterior door. When in use, the charging set may be partly withdrawn, as shown in fig. 20. 
It is carried upon an aluminium bedplate (1) which is supported by a base frame (2). This frame 
slides over the floor, the weight being partly supported by a steel tube which prevents side 
motion. When in the stowage position the frame is secured by four hinged bolts (3) fitted with 
wing nuts. Only one of these bolts can be seen in the photograph. It is necessary to withdraw 
the charging set to the position shown in order to fill the fuel tank (4). The charging set must be 
clamped by all four of the hinged bolts before moving the vehicle. When stowing, care must be 
taken that the generator cable is not trapped. 


108. The magneto (5) with the bowden cable control (6) for the stopping switch is mounted 
on the front of the engine. The starting handle (7) may be detached, or secured in place by a 
strap as shown. An air filter (8) is fitted. The air strangler (9) is fitted immediately below the 
air filter, and is closed by moving the lever upwards in the counter-clockwise direction. The 
carburettor (12) is also visible in the photograph. 
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109. The two-speed controls are shown at (10) and (11). The former is the normal speed 
control, and the latter the slow-running control. 


110. The flexible exhaust pipe (13) is connected to the engine by an elbow joint and can only 
be connected or disconnected when the charging set is sufficiently withdrawn. The exhaust pipe 
is fitted with a silencer (14). The generator (15) runs at engine speed, and although fully enclosed 
is ventilated in such a manner as to be suitable for service in tropical climates, The armature 
shaft runs in ball bearings. The latter are packed with a suitable lubricant, and must not be 
lubricated with oil or grease, otherwise the insulation of the armature windings may be damaged. 
The generator windings are brought to a special Niphan 4-point socket which is provided with 
a captive screw cap, and are connected to the radio interference suppressor, type C, by a length 
of screened 4-core cable (1G) terminating, at the generator end, in the corresponding type of 
Niphan plug. The latter is secured in position by a guard ring. 


111. The framework (17) which supports the fuel tank is sufficiently robust to take the 
weight of the whole assembly, and is fitted with handgrips for ease of transport. 


112. To start the engine by hand, turn on fuel supply, flood carburettor, but not excessively, 
and close the air strangler lever on the air filter elbow. Ensuring that the ignition switch on the 
switchboard is in the “on” position, fit the starting handle to the shaft and engage dog with pin 
by pushing the handle in and so compressing the spring. Rotate handle smartly in the clockwise 
direction. When starting a warm engine it should not be necessary to close the strangler or to 
flood the carburettor. If warm starting is difficult, it is preferable to turn the slow-running 
control knob to the right as far as possible, when the engine will probably start easily. 


Switchboard 

113. The charging switchboard carries a four-point socket (into which the plug termination 
of the four-core cable from the charging set is normally inserted), a main switch, main fuse, 
accumulator cut-out, field regulator for regulating the voltage of the generator, and the starting 
switch for the charging set. In addition, five charging circuits are provided, each of which has 
its own fuse and ammeter. Numbers 2 to 5 circuits are also fitted with rheostats, and connection 
is made to the batteries to be charged by means of double-pole rotary switches operated by 
lozenge-shaped handles on the lower part of the switchboard. Number 1 circuit is fitted with 
a single-pole switch onlv. The terminal vcltage of any battery, on charge, may be determined 
by a voltmeter which is fitted with a five-point switch having an off pesiticn. The correct fuses 
are :—No. 1, 40 amperes ; Nos. 2, 3 and 4, 25 amperes; No. 5, 5 amperes. 


114. Fig. 21 is a theoretical diagram of the charging arrangements. The generator is con- 
nected to the charging board, via the radio interference suppressor, type C, by the four-point plug 
and socket previously mentioned. It will be observed that the generator has two field windings, 
one having many turns and the other only a few. These are marked “ shunt ’’ and “ starting ”’ 
windings respectively in the diagram. When driven by the engine, the two windings are in series 
and connected across the armature so that the generator is in effect a simple shunt-wound one. 
The “‘ starting ’’ winding is provided to run the machine as a series-wound motor for the purpose 
of starting the engine, but only when the latter is warm. The power for this purpose is supplied 
by No. 1 battery (24 volts). 


115. The action when starting is briefly as follows. The engine being at rest, and all charging 
switches to off, the main switch is first closed. Since the accumulator cut-out is unenergized, 
there is no circuit through the generator. On closing the “ start ’’ switch a circuit is completed 
from the positive terminal of No. 1 battery, through the starting winding and armature in series, 
and back to the negative terminal of the battery. The armature therefore starts to rotate, the 
direction of the starting winding being such that this rotation is that in which the engine runs. 
If the engine is correctly adjusted, it should start to fire, and the “ start ’’ switch should be 
immediately returned tc its normal, 1.e. ‘‘ off "’ position. 
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116. When the generator is driven by the engine, the “ shunt’ and “ starting ” windings 
are energized in series, the magnetic field being maintained almost entirely by the ampere-turns 
of the shunt winding. As the voltage increases, the accumulator cut-out is energized by the 
voltage winding and closes the main charging circuit. The voltage of the generator may be 
adjusted within certain limits (24 to 35 volts approximately) by means of the field regulator. 
Any of the individual charging circuits may now be closed, and the charging current regulated 
by adjustment of the output voltage. The charging currents in circuits 2, 3, 4 and 5 may also 
be adjusted by means of the appropriate rheostat and ammeter. 


117. Referring to fig. 21 it will be seen that a large double-pole tumbler switch is fitted in 
No. 2 charging circuit. This circuit may thus be used for charging either No. 2 battery or the 
vehicle battery. A similar switch is fitted in No. 3 circuit, by means of which numbers 3 and 4 
batteries are connected in series for charging, and separated for discharge. It is most important 
that no attempt should be made to charge No. 2 battery while the transmitter is switched on, and 
that all charging circuits are broken before stopping the engine. The total charging current must 
not exceed 35 amperes. This allows for the simultaneous charging of the following combinations 
of batteries :— 
(i) No. 1 circuit at 30 amperes, and No. 5 circuit at 5 amperes. 
(ii) No. 2 circuit at 15 amperes, No. 3 circuit at 15 amperes, No. 5 circuit at 5 amperes. 
(iii) No. 2 circuit at 15 amperes, No. 4 circuit at 15 amperes, No. 5 circuit at 5 amperes. 
(iv) No. 3 circuit at 15 amperes, No. 4 circuit at 15 amperes, No.5 circuit at 5 amperes. 


118. The numbered batteries are charged i# situ, but a special arrangement is provided for 
charging miscellaneous batteries. This is referred to as the accumulator charging case and con- 
sists of a teak crate which is arranged to accommodate the following batteries. 

(i) One battery of 2 cells, 2-4 volts, 70 Ah. (spare L.T. for portable W/T station), which 
is charged from No. 4 circuit. 
(ii) Two ea of 2 cells each, 2-4 volts, 10 Ah. (for wavemeter W.39.A and R/T line 
ink unit). 
(iii) One battery of 2 cells, 2-4 volts, 7 Ah. (for wavemeters W.69 or W.1095). 
(iv) One battery of 2 cells, 2-4 volts, 3 Ah. (for modulation indicator). 


The batteries enumerated under (ii), (iii) and (iv) are charged from No. 5 circuit, the arrangement 
being shown in fig. 21. The three resistances there shown are of the vitreous type and are fitted 
on the back of the accumulator charging case. The latter item is installed in the off side of the 
petrol-electric compartment and is accessible by the off side door. The terminal block faces 
this door so that batteries are easily connected as required, while the resistances are accessible for 
inspection by the interior door. 


ACCESSORIES AND STOWAGE 


119, Three wavemeters are carried in the vehicle, namely types W.39A, W.69 and W.1095. 
The former is chiefly for use with the receivers and the two latter for use with the transmitter, 
The stowage positions of these wavemeters have already been indicated in figs. 4 and 5. The 
wavemeters W.69 and W.1095 are normally stowed complete with valve, H.T. battery and L.T. 
battery, the latter being of the 7 Ah. alkaline type, having a nominal voltage of 2-4. Special 
5-ohm resistance units are therefore fitted. 


120. The wavemeter W.39A is stowed with valves and 15-volt H.T. battery in position, but 
its L.T. battery, which is a 10 Ah, 2-4-volt alkaline accumulator, is carried in a separate wooden 
case which is fitted with a series resistance. The case has a stowage position on the floor, near 
the wavemeter and is locked in this position by a knurled nut. The modulation indicator 
stows near the wavemeter W.39A. It is fitted with a 5-ohm resistance unit in the L.T. circuit, 
the L.T, battery being a 3 Ah. 2-4-volt alkaline accumulator. 
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121. Beneath the off side instrument bench are three drawers. The smaller one, at the for 
end, accommodates the transmitter grid-bias battery box when not fitted on the front bench 
ready for use, The two drawers to the rear of this are adapted to form operating tables as already 
described, and are also used for the stowage of microphones, the breast set for use with the R/T 
line link unit, spare aerial insulators, and the receiving telephones. Hooks are also provided for 
hanging up the latter when temporarily out of use. 


122. A set of remote controls is also carried, for use with the receiver R.1094 when the latter 
is fitted in the vehicle. These consist of a controller, which may be held in the left hand while the 
controls are manipulated with the right. The flexible control casing is four feet in length. This 
remote control system may be found useful when reception is performed while the vehicle is 
passing over rough ground, the chairs being secured in the stowage position and the operator 
sitting on the lower bunk. When not in use these controls are stowed in the rear drawer. 


123. The upper of the two cupboards at the rear end of the off side is used for the stowage 
of various spares, including the following items :—Transit cases containing coils for the receiver 
R.1084, other than those stowed in the rack at the fore end; the testing milliammeter and leads 
for use with this receiver, also in a transit case ; a testmeter, type B, for general testing; transit 
cases containing spare valves for wavemeters ; signal office distinguishing lamps and flag ; spare 
valves for transmitter and receiver; 4 message bags; six ground strips; cover for portable 
W/T station. Before moving the vehicle, it is absolutely necessary to see that the equipment 
in this cupboard is securely packed with felt, so that it will not be thrown about when travelling 
over rough country. 


124. The following spares are carried in the front locker of the compartment beneath the 
lower bunk, viz., the guys for the portable mast; reel carrying 500 yards of R4 aerial wire; 
1 length (8 yards) of balloon cord and 1 length (30 yards) of kite cord for the mast lifting apparatus; 
1 length of kite cord for use with the receiving aerial at the portable station. As previously 
stated the larger (rear) locker under this bunk is allocated for the personal equipment of the crew 
and must not be used for indiscriminate stowage. 


125. The stowage of the off side of the petrol-electric compartment is ‘shown in fig. 22. The 
accumulator charging case (1) contains the accumulators specified in para. 118. Adjacent thereto, 
the following items are secured by leather straps to a flat board, viz., a pair of jointed crook- 
sticks (2), for use when laying D3 cable, lifting it over hedges, etc. ; an earth pin (3) for use as an 
earth for the R/T line link unit ; an earth mat (4) ; the portable W/T station (5). The latter is 
held in place by spring clips (6) secured with hexagon nuts (7). All the above items are clearly 
seen in the photograph, The pickets for the portable mast are held in a clamp (8) on the fore side 
of the compartment ; adjacent thereto is a mattock (9) for excavation purposes. 


126. The portable telescopic mast is stowed in a tube running beneath the body of the vehicle 
and is easily removed through a pivoted cover at the rear end. A similar tube on the near side 
contains two 17-foot telegraph poles, each consisting of two sections. These tubes are closed 
at the fore ends by suitable stops. 


127. Four 13-foot R.E. poles and six 14-foot lengths of wooden bracing are carried in brackets 
on the roof. The bracing is supplied in case it becomes necessary to repair the collapsible mast. 
Access to the roof is facilitated by the provision of a steel ladder, which is stowed beneath the 
body, between the two tubes referred to in the preceding paragraph. 


128. A height gauge pole is provided for the purpose of ascertaining whether the vehicle 
will pass under any erection, e.g. a low telepbone line or bridge. It consists of a pair of wooden 
battens clamped together at one end by a bolt and wing nut. The battens fold together and are 
normally stowed vertically on the near side of the rear end, outside the vehicle, by means of 
two lugs which engage with clips fitted to the body. They are secured in this position by a leather 
strap. To erect the height gauge the battens are removed from the vehicle, the wing nut eased 
back sufficiently to disengage the alignment device, and opened out until the alignment device 
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allows the two battens to close together, when the wing nut may be tightened up again. The 
alignment device consists of a grooved metal surround fitted on the hinged end of one batten, 
and a similar surround, but with a tongue instead of a groove, on the other. 


129. The upper end of the height gauge pole is fitted with two metal plates with circular 
holes. The upper of the two plates is used for height measurement, the lower being disregarded. 
When the nature of the service requires, the signal office distinguishing flag (white over blue) is 
flown on the height gauge pole by day, and the signal office distinguishing lamps by night, the 
lamps being suspended (the white one above the blue) on the metal fittings. When used for this 
purpose the lugs on the pole are fitted into two clamps on the after end of the near side of the 
body. 


130. A suitable socket and switch for connecting the signal office lamps is fitted in a covered 
box over the rear door, outside the vehicle. On no account must this socket be used for any 
appliance requiring a heavy current, e.g. a soldering iron. The two sockets situated near the 
interior door of the petrol-electric compartment are wired with heavy cable and are fitted with 
switches. They may be used indiscriminately for the soldering iron or inspection lamp. The 
latter is stowed on the outside of the receiver range coil rack. 


131. A steel locker is fitted beneath the body on each side of the vehicle. Each locker is 
sufficiently large to accommodate three 2-gallon cans, which may be used for the stowage of oil, 
water, and petrol as requisite, 


BATTERIES 


132. As already stated, No. 1 battery is fitted beneath the fore end of the lower bunk. It 
has a capacity of 125 ampere-hours and consists of four 2-4-volt units (Stores Ref. 5A/1937) and 
four 3-6-volt units (Stores Ref. 5A/1960) connected in series to give 24 volts. Each 2-4-volt 
unit comprises two alkaline cells fitted in a wooden case. Each pair of cells is connected in series 
by short connectors, and special] long connectors are provided for joining the units. The 3-6-volt 
units are similar, but each comprises three cells. 


133. No. 2 battery is stowed in the right-hand portion of the off side battery compartment 
and is made up of three 4-8-volt, 70 ampere-hour units (Stores Ref. 5A/1938). Each unit consists 
of four alkaline cells fitted in a wooden case, and connected in series by short connectors, Special 
long connectors are provided for joining the units. Numbers 3 and 4 batteries are contained in 
the left-hand portion of the off side battery compartment. No. 3 battery is made up of two 
3-6-volt, 70 ampere-hour units (Stores Ref. 5A/1939), each consisting of three alkaline cells, 
connected in series with one cell of a similar unit, the remaining two of which are connected in 
series, and form No. 4 battery. The various units comprising No. 3 battery are connected in 
series by long and short connectors. Each of the above units is fitted with a pair of special 
terminal lugs, but in order to separate the single cell forming part of No. 3 battery from the two 
forming No. 4 battery, it is necessary to provide an additional pair of terminal lugs (Stores Ref. 
10A/10378). If the 3-6-volt unit referred to is returned to store, these items must be detached 
and retained for connecting up the replacement unit. 


134. If it is necessary to remove any unit of the above batteries for attention, care must be 
taken to insert the replacement in the same manner so that the connectors may be replaced 
without bending. It must be noted that the various long connectors are not interchangeable. 


135. Certain of the miscellaneous batteries are normally stowed in the instruments for which 
they are provided, but provision is made for stowing two 2-4-volt 10 Ah. batteries, one 2-4-volt 
7 Ah. battery, and one 2-4-volt 3 Ah. battery, in the accumulator charging case, even when they 
are not on charge. Each of the miscellaneous batteries consists of two alkaline cells permanently 
connected in series. They are not fitted in wooden boxes, but the 3 Ah. and 10 Ah. batteries are 
provided with rubber jackets. 
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PRECAUTIONS AND MAINTENANCE 


136. The relevant Chapters of this Air Publication should be consulted with reference to 
the efficient working of the transmitter T.1090 and receivers R.1084 and R.1094. The commu- 
tators of the anode converter must be cleaned occasionally with a dry cloth; a dirty commutator 
may set up considerable receiver noise. If an increased noise level is traced to the vehicle ignition 
ventilator fan, petrol-electric charging set or wind-screen wiper, a failure of the appropriate 
radio-interference suppressor, or of the screening thereof, is indicated. 


137. On no account must transmission take place while the mast is fully lowered on to the 
roof, but reception may be performed in this condition, using either the main or the auxiliary 
aerial. 


138. During normal handling of two-way traffic the transmitter filament supply should 
remain switched on in order to minimize frequency creep. When in remote control, this necessi- 
tates that the H.T. motor-generator is also kept running. Every effort must be made, however, 
to economize in battery power, and the transmitter L.T. supply and H.T. motor-generator should 
always be switched off when no immediate transmission is anticipated. 


Power cables—risks 

139. If it is necessary for the vehicle to pass below or approach within ten feet of any over- 
head power cable, the mast must be fully lowered. If this is not done there is considerable risk 
of damage and injury to personnel, not necessarily from direct contact with the power cable, 
but from “ flash-over’”’ from the cable to the aerial. Since the efficiency of reception may be 
considerably below normal when in the vicinity of such a line, the mast of the portable W/T 
station should be always sited as far as possible from any overhead line, power or otherwise, 
and in no case should any portion of the mast, guys or aerial, approach within ten feet. 


Mast erection 

140. When erecting the collapsible mast, the locking screw on the winch must be eased back, 
and the slack taken up. When the weight comes on the winch, proceed with caution in case one 
of the aerial leads may be foul. If any undue strain is felt, the mast should be examined before 
proceeding further. A foul lead-in is easily cleared by means of one of the crook-sticks. Fouling 
of an aerial lead during erection is not likely to occur if the mast is properly lowered on the 
previous occasion of use. On no account should it be allowed to collapse. freely, but should 
be lowered slowly and carefully, keeping the winch well in check by hand. 


141. The kite cord of the erecting gear should be frequently inspected so far as is possible 
without dismantling, and must be renewed if it shows signs of wear. It is important to observe 
that this cord is spliced to the balloon cord at such a point that the splice does not pass over 
any pulley. When the mast is erected, there is a considerable tension on this cord, and except 
in extreme urgency, it is inadvisable to move the vehicle without lowering the mast. 


Charging set 

142, The charging set must be inspected and attended to as laid down in the station Main- 
tenance Orders. The chief points to receive attention are the cleanliness of the oil filter, renewal 
of lubricating oil in sump, cleanliness of petrol pipe, carburettor, air filter and crankcase breather 
pipe. Occasional decarbonizing of the engine is also necessary. The points of the sparking plugs 
must be cleaned periodically and afterwards set to the correct gap, which is 0-015 in. 


143. To remove the oil filter, unscrew the hexagon-headed cap on the side of the crankcase 
under the left-hand cylinder. The filter may then be withdrawn by inserting a finger. It should 


SECTION 6, CHAPTER 8 


be cleaned with petrol only, taking great care not to perforate the gauze. Rags or cloth must 
never be used to clean the gauze. When replacing, see that the cap is screwed on tightly. 


144. The oil may be withdrawn from the sump by means of a syringe, as no drain plug is 
provided. Before refilling, the sump should be washed out with a small quantity of lubricating 
oil. It should then be refilled with about one pint of the approved lubricating oil. 


145. The fuel supply system is cleaned as follows. Unscrew the hexagon-headed filter screw 
from the carburettor end of the fuel pipe and withdraw the gauze sleeve. Clean the gauze 
sleeve and the filter screw with petrol. Open the tap on the fuel tank and allow a small quantity 
of petrol to flow through the tube to washit out. The float chamber of the carburettor is removed 
by taking out two square-headed setscrews from the top of the float chamber cover, while holding 
the float chamber in the left hand. When the setscrews are removed the float chamber and the 
main jet stand will fall free and may be removed. The fioat should then be lifted out of the 
chamber. The pilot jet, which is of brass, is situated between the float chamber and the main 
jet on a level with the top of the float chamber. This should be removed. Next, proceed to 
remove the main jet cap by applying a suitable spanner to the upper hexagon. The float chamber 
petrol passage and the two jets may now be cleaned with petrol. Foreign matter may be removed 
from the jets by blowing, but on no account must any attempt be made to pass a piece of wire 
or similar body through the orifice. 


146. After cleaning, the parts may be replaced in the following order :—Main jet, jet cap, 
pilot jet, float, float chamber to standing portion of carburettor, fuel pipe to carburettor (with 
filter screw and gauze sleeve), fuel pipe to tap union. 


147. To renew the felt insert of the air filter, remove the round-headed screw from the top 
of the filter, take off the top cover and lift out the insert, replace by a new insert and reassemble 
in reverse order. 


Tappet adjustment 

148. The clearance between the head of each tappet and the foot of each valve is 0-003 in. 
measured when cold. Each pair of valves is enclosed in a metal cover, which is easily removed 
by slackening off a knurled screw. Each pair of tappets must be adjusted separately, with both 
valves closed. Before adjusting the clearance, see that both valves are seating properly, but 
observing that each tappet is capable of a slight longitudinal movement. Each tappet is provided 
with flats and may be held by means of a thin spanner, while the hexagon nut at the top of the 
tappet is slacked off. When the correct clearance has been obtained lock up the nuts on the 
tappets and recheck the clearance. 


Failure to start 


149. If the engine fails to start, and there is known to be sufficient fuel in the tank, the 
following possibilities should be investigated :— 


(i) Aw lock in fuel system. Remove the filter nut from the carburettor and allow a small 
quantity of petrol to run through the pipe. Replace the filter screw when the flow 
is satisfactory. A possible cause of the failure is a stoppage of the breathing hole 
in the filler cap of the fuel tank. 


(ii) Devt in carburettor. Clean as detailed in para. 145, 


(i111) Defective sbarking plugs. Clean plugs and set gap. If the engine still fails to fire with 
plugs of known efficiency, check the contacts in the magneto contact breaker with 
the points fully open. The gap should just admit a 0-012in. feeler gauge. The 
points should be cleaned by drawing a piece of clean white paper between them, 
Clean cam ring with a clean cloth lightly moistened with petrol, and lubricate by 
wiping with a lightly oiled cloth, taking great care that no oil is deposited on the 
contact points. 
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(iv) Lack of compression. This may be due to insufficient tappet clearance, and is then 
remedied by readjusting the tappets. Test each cylinder head nut for tightness. 
All nuts should be equally tightened to prevent distortion of the cylinder head. 
The gasket may be defective and must then be replaced. 


(v) Dirt on valve seatings. This defect will generally necessitate the removal of the valves 
and a thorough cleaning and re-seating. 


Batteries 

150. All members of the crew should be acquainted with the standing orders for the care 
and maintenance of alkaline accumulators, given on R.A.F. Form 480A. An abridgement of 
these orders will be provided on a card 16 in. square, for fitting inside the door of the upper stores 
cupboard, Special instructions will be promulgated, either on this card or elsewhere, regarding 
the first-aid treatment of alkaline burns received while the vehicle is on isolated service. 


151. It is most important to maintain the various batteries in a well-charged condition, 
otherwise correct functioning cannot be expected. For example, if No. 2 battery is low, the 
various relays may be sluggish, or even fail to operate. It is, however, merely a waste of time 
to seek for faults in the operating circuits or relays, if the failure is due to a discharged battery. 


152. Before commencing to charge numbers 2 or 3 and 4 batteries, care should be taken that 
neither the local control line nor the remote control extension line is plugged into the front 
socket of the relay panel. This precaution will ensure that transmission does not take place 
while these batteries are on charge. If the remote control station is erected, however, the remote 
control extension line should be plugged into the side socket in order to maintain telephonic 
communication. The charging set must not be run while the vehicle is in motion, When 
charging is taking place, the rear door and side windows must be fully open and the ventilating 
fan running. On no account must smoking be allowed in the vehicle during charging. 


Relay panel 

153. The type G relays require no maintenance whatever, but care must be exercised when 
replacing the cover of the panel, not to bend or otherwise damage any of the contact blades. 
It is rarely necessary to remove this cover since the front socket is accessible by a separate door. 


R.T. line link unit 

154. If the vehicle is connected to an automatic exchange, it is necessary to ensure that the 
operation of the calling dial will give the desired connection. The calling dial fitted to the R/T 
line link unit is of the type in almost universal use by the G.P.O. The operation of the dial 
makes and breaks a relay circuit in the exchange at a predetermined number of impulses per 
second. It is believed, however, that in a few exchanges in the United Kingdom the calling 
apparatus is designed to work with a different impulse rate from that finally standardized. If 
the vehicle should be connected to such an exchange, the automatic calling dial will not function 
correctly. If any difficulty is experienced, the local G.P.O. officials must be consulted. 


155. The H.T., L.T. and G.B. batteries of this unit must be tested periodically and changed 
when necessary. The grid bias battery, which ts enclosed in the unit, must on no account be 
neglected, otherwise considerable distortion may be experienced. 


Rail or sea transport 

156. The body of the vehicle may be removed from the chassis for rail or sea transport. 
If this becomes necessary the electrical bonding between body and chassis must be broken. 
There are four bonding points, a heavy braid connection being fitted at each. These are identified 
as 2, 3, 4, 5, in fig. 23. One end of each braid is connected to a terminal bolt on the body frame, 
and the other end to a similar bolt on the chassis. In addition the cables 1 and 6 connect the 
transmitter and receiver earthing terminals respectively to the chassis at the points indicated. 
The copper earth strip E is a portion of the body and must not be removed. 
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Fic. 23. Bonding of vehicle. 


157. The procedure for lifting the body from the chassis is as follows :— 
(i) Remove the eight clips holding the body on the chassis. 
(ii) Remove the eight dash bolts, identified by being painted red. 
(iii) Remove steering wheel from column. 
(iv) Remove floor boards of cab. 
(v) Disconnect the leads from the vehicle battery. 
(vi) Disconnect the braids 2, 3, 4, 5, at the body end only. 
(vii) Disconnect the cables 1, 6, from the chassis and tuck them away. 
(viii) Remove the two external lockers referred to in paragraph 131 and stow them in the cab. 
(ix) Sling the body by means of the lifting eyes provided. 


158. When a vehicle is delivered in an unassembled condition care must be taken to replace 
all the connections referred to above, and also the external lockers, after the body has been 
correctly assembled on the chassis. 
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The following list of parts is issued for information. 


APPENDIX 
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NOMENCLATURE OF PARTS 


In ordering spares for this vehicle, the appropriate 


sections of AIR PUBLICATION 1086 must be used. 


Ref. No. | 


5A/1937 
5A/1960 
5A/1938 
5A/1939 
5A/1940 


5A/1942 
54/1961 


4B/234 
5A/1333 
Or 
5A/1615 
10A/10187 


10A/3191 
10A/10200 
10A/1846 
10A/2060 
10A/10218 
10A/2135 
5C/445 
5C/549 
10A/10172 
10A/10173 
10A/10450 
10A/10174 
10A/10306 
5C/430 
5A/192 
5A/1941 
5A/1941 
5B/140 
10A/10466 
10A/1041 
10A/10142 
10A4/10143 
10A/10369 
5A/1962 
21C/1359 
10A/3004 
10A/10307 
10A/10449 
10A/10467 


5A/1655 
10A/117 

10A/10261 
10A/10199 
10A/10468 


10A/10352 
5B/141 





ee 


Nomenclature. 


Accumulator, alkaline 2-4 volts, 125 Ah. 


Accumulator, alkaline 3-6 volts, 125 Ah, 
Accumulator, alkaline 4-8 volts, 70 Ah. 
Accumulator, alkaline 3-6 volts, 70 Ah. 
Accumulator, alkaline 2-4 volts, 10 Ah. 


Accumulator, alkaline 2:4 volts, 7 Ah. 


| Accumulator, alkaline 2-4 volts, 3 Ah. 


Bag, messag 
Battery, as 120 volt 


Board, instrument : 

Principal components :-— 
Milliammeter, 0-200, type A . 
Switch, type 144 ee ie 
Switch, type 2Z .. 
Voltmeter, electrostatic, ‘type A 
Voltmeter, moving coil 0-12 .. 

Box, connecting, Rerep ne 

Box, fuse, type A . i 

Box, fuse, type B . 

Box, junction 


| Box, terminal, 6 os 


Box, terminal, 4 point 
Box, terminal, 3 point 


| Bracing, mast, 14 ft. length 


Block, terminal, type B . 
Cable, electric, D3, Mk, VI, twisted -d (yds. 


| Cable, 10 core, (7/0-012) (yds.) . 


Cable, 10 core, (7/0-012) (yds.) . 


| Cable laying apparatus 


Case, accumulator charging, fitted with:— 
Resistance, type 369, 7 ohms. ‘ 
Resistance, type 370, 10°5 obms. 
Resistance, type 371, 45 ohms 

Case, battery ‘ ‘ ; 

Cell, dry, X Mk. Il 

Chair, adjustable .. 

Choke H/F., type 1 

Cover for H/F. chokes 

Clock, 8-day, cased 

Condenser, type 409, fixed 


Converter, anode, type B 
Cord, instrument, type A 
Cord, instrument, type P.. 
Cover, portable station .. 
Case, accumulator, 10 Ah. 


Cover for smoothing unit.. 
Crook-stick, jointed 





Quantity. | 
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Remarks. 


1 for wavemeter W.39A. 


2 for R/T line link unit. 


| 1 for wavemeter W.69. 
| 1 for wavemeter W.1095. 


1 for modulation indicator. 
1 spare. 


For R/T line link unit. 


Fitted with socket, type 11. 


For mast repairs. 
On drum, Ref. No. 5B/142. 


On drum, Ref. No. 104/10188. 
Internal wiring. 


Vitreous rod, 84 in. long. 


For field telephones. 


Aerial. In wooden case fitted with 


socket, type 40. 


Fitted with 1°8 ohm resistance, for 
wavemeter W.39A. 
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Ref, No. 


10A/8189 
10A/10175 
10A/8590 
10A/8195 
10A/8192 
10A/8193 
5B/142 
10A4/10188 
10A/10184 
20/412 
10A/10171 
10A/10176 
5C/204 
5C/878 
10A/10248 
5B/143 
10A/7852 
10A/8219 


10A/7738 
10A/10296 
10A/10302 
10A/10303 
10A/1275 
10/8093 
10A/7741 
5A/1943 
5A/792 
5A/1944 
10A4/10308 
104/10177 


10A/10441 
10A/10377 
10A/10376 
104/10442 
104/10443 
104/10444 
10A4/10445 
10A/10446 
10A/10447 
10A4/10448 
10A/8145 

10A/4151 

5B/144 

10A/10263 
10A/7849 


10A/10189 
10A/9654 


10A/10350 
10A/9854 
5B/146 
5B/122 
10A/10178 
10A4/10291 
5B/145 
104/488 
10A/8261 
10A/8262 


a . 
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Nomenclature. 





Controls, remote, type C :-— 
Casing, flexible .. : 
Controller, hand held 
Coupling, tuning 
Handle, condenser unit 
shafting, flexible 
Union, casing .. 
Drum, cable, D3, Mk. VI 
Drum, cable, remote control, fitted with:- — 
Socket, type 55. = 
Flag, Mstingaishing: signal office. . 
Frame, mounting, T.1090 
Frame, mounting, R.1084 
Fuse, type A ; 
Fuse, type F 
Fuse, 1-5 amp. 
Guy, telepole 
Holder, spring a 
Indicator, modulation, type 1 
Accessories :— 
Valves, V.R.21 .. ; 
Unit resistance, 5 ohms 
Impedance matching unit, receiving 
Impedance matching unit, eee 
Insulator, type 9 .. 
Insulator, type 16 


| Key, morse, type F 


Lamps, signal office, pair 
Lamp, filament, 12 volt 6 W spherical . 
Lamp, filament, 12-14 volt 12 W 
Loud speaker, type GC en - 
Mast, collapsible, 16 ft. base 
Principal components :— 

Arm, lead-in... 

Cord, kite, 30 yd. length 

Cord, hemp, balloon No. 4, 8 yd. length 

Frame, base 

Frame, lead-in. .. 

Frame, lifting 

Frame, long inner 

Frame, long outer 

Frame, short front 

Frame, short rear ve 
Mast, stainless steel, telescopic i 
Mat, earth, copper 
Mattock, tele-equipment . 
Microphone, breast-plate, type B 
Microphone, hand press, type B 


Motor-generator, 255 W .. 
Motor-generator, 80 W, type E . 


Mounting, generator 255 W 
Mounting, generator 80 W 

Pole, telegraph, wood, 17 ft., Mk. II 
Pole, R.E., 13 it. .. 
Pole, hei ght gauge 

Pin, earth : 

Picket, teleguy 

Plug, type | 

Plug, type 64 


| Plug, type 65 


Quantity. | 
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Remarks. 





4 ft. length. 
Supplied with cable, Ref. No. 5A/192. 


10-pole circular, square base. 


2 in each fuse box, type A. 
2 in each fuse box, type B. 
spare for R/T line link unit. 


For microphone stowage. 


1 spare. 


Lead-in. 


Clear bulb, in upper signal office lamp. 
Blue bulb, in lower signal office lamp. 


1 spare. 
1 spare. 


For portable W/T station. 


Fitted with cord instrument, type H and 
plug, type 34. 


Complete with box, of interrupter discs, 
Ref. No, 104/9674. 
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Ref. No. Nomenclature. Quantity. Remarks 
10A/8516 Plug, type 68 4 
10A/10179 | Plug, type 103 4 10 pole circular with shroud. 
10A/10252 Plug, type 104 1 For breast set. 
10A/10309 | Plug, type 106 1 For signal office lamps. 
10A/7153 Plug, type 29 2 
10A/9602 Plug, type 85 ‘ 1 
10A/10180 | Pulley, mast lifting No. 1 1 With brackets. 
10A/10181 Pulley, mast lifting No. 2 2 With brackets. 
10A/10190 Panel, relay ‘ i 1 
Principal components :— 

10A/7390 | Condenser, type 73 ‘ 2 
10A/8073 Relay, magnetic, type G 4 
10A/10191 Relay, magnetic, type 38 Il Double-pole, H.T. circuit. 
J0A/10194 Relay, magnetic, type 41 1 Single-pole, keying. 
10A/10195 Resistance, type 378 2 
10A/10184 Socket, type 55 I 

5C/457 Socket, 2-pin 3 1 ) 

5C/846 Switch, relay magnetic, type I D 1 L.T. circuit. 
10A/8301 Receiver, type R.1084__.... l 

Principal accessories :— 
5A/1251 Battery, dry, 6 volt 6 3 in receiver. 
3 spare, 
10A/8317 Case, transit 1 coil, containing the | 1 
following item :— Stowed in cupboard. 
10A/8377 Coil, L.F. filter ic. is 1 
10A/8318 Coil, transit 4 coil, containing the 7 
following items :— 
10A/8329 1 
10A/8330 | a, | 1 
10A/8331 Coils, range C.. 1 
10A/8332 1 
10A/8333 1 
10A/8334 ‘ , 1 
10A/8335 Coils, range D 1 
10A/8336 1 
10A/8337 1 
10A/8338 . 1 
10A/8339 Coils, range E i 
10A/8340 ] 
10A/8341 I | 
10A/8342 . I =r 
10A/8343 Coils, range F { Stowed in rack. 
10A/8344 4 ee 
10A/8345 ny 4 
10/8347 Coils, range G oe fe : 
10A/8348 1 
10A/8349 | 1 
A/8e : | 

3 AI8381 Coils, range H a : 
10A/8352 1 
10A/8353 I 
10A 4 
. A 18385 Coils, range J ; 
10/8356 J J 1 
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Ref. No. 


10A/8365 
104/8366 
10A/8367 
10A/8368 
10/8369 
10A/8370 


10A/8371 
10/8372 
10A/8373 
10A/8374 
10A/8375 
10A/8376 


5A/1117 
10A/8569 


10A/8398 
10A/8402 
10A/7738 
10A/7958 
10A/8239 
10A/8399 
10A/7153 
10A/10264 
10A/8542 


10A/7064 
10A/10182 
10A/10183 
10A/10469 
42L/1 
10A/7513 
10A/8529 
10A/8530 
10A/7154 
10A/8531 
10A/7997 
10A/10267 
5B/149 
5B/453 
5C/870 
5C/872 
5C/873 
5C/874 
5C/875 
5C/876 
10A/10373 


10A/10375 
10A/10374 
10A/10185 
10A/1276 
5C/622 
10A/10498 
10A/10196 
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Nomenclature. 


Accessories—continued. 


Cases, transit 6 coil, containing the 
following items :— 


Coils, det, S/F and oscillator, 180 
ke/s. 


Coils, det, S/F and oscillator, 40 kc/s 


Lamp filament, 2 volt, 0-2 amp. ° 
Case, transit, milliammeter, containing 
the following items :— 
Milliammeter 0-1 
Leads, milliammeter 
Valve, V.R.21 
Valve, V.R.22 
Valve, V.R.27 
Valve, V.R.28 
Plug, type 29 .. + és ae 
Receiver, telephone head, 60 ohms, type B 
Receiver telephone head, 1,750 obms, 
type B. 
Headbands 8 in 
Relay, magnetic, type 36.. 
Relay, magnetic, type 37.. 
Resistance, type 391 
Set, generating, type D .. 
Smoothing unit, type B .. 
Socket, type 39... 
Disc, indicating 
Socket, type 10 
Socket, type 40 
Starter, type A .. 
Starter, type D .. 
Strap, crook-stick .. ze a 
Strip, signalling, ground .. x 
Suppressor, radio interference, type B.. 
Suppressor, radio interference, type C .. 
Suppressor, radio interference, type D .. 
Suppressor, radio interference, type E 
Suppressor, radio interference, type F .. 
Suppressor, radio interference, type G .. 
Switchbox, receiver supply 
Fitted with :— 
Switch, type 153 
Switchbox, interrupter 
Switch, type 143 .. 
Switch, type 9 a o-0 +s 
Switch, tumbler S.P., 5 amp., 1 way 
Switch, type 154, 25 amp., D.P.C.O. 
Station, W/T portable, type 2 





Quantity. | 
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Remarks. 





Stowed in cupboard. 


Single earpiece with headband. 
Assembled as 2 sets of head gear. 


Send-receive. 

Aerial earthing. 
For L.T. supply, R.1084, 0-17 ohm. 
Petrol-electric. 


R.1094, supply. 


For impedance matching unit. 
For main aerial. 

For 80 W generator. 

For 255 W. generator. 


For ventilating fan. 

For petrol-electric set. 
For vehicle charging set. 
For windscreen wiper. 
For converter output. 
For converter input. 


Fitted with 1 switch, type 153. 
Manual send-receive. 
Aerial-receiver. 

L.T 


For Nos. 2 and 3 charging circuits. 


eee 
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Ref. No. Nomenclature, Quantity. | Remarks, 








Principal components :-— 
Case 


10A/10197 1 
10A/10921 Container, accumulator I 
10A/117 Cord instrument, type A I 
10A/10212 Cover, battery I 

6A/269 Holder, watch, Mk. I 1 
10A/7741 Key, morse, type F . 1 
10A/7849 Microphone, hand press, type B 1 
10A/7852 Holder, spring 2 
10A/8516 Plug, type 68 2 
10A/8261 Plug, type 64 1 
10A/8262 Plug, type 65 1 
10A/9332 Receiver, type R.1094 I 
10A/8542 Receiver. telephone neta: 1 ,750 ohms, 2 

B. Assembled as 1 set of head gear, 

10A/7064 Head band .. I 
10A/7276 Socket, type 11 1 
10A/8529 Socket, type 39 1 
10A/8530 Disc, indicating 1 
10A/10184 socket, type 55 1 

5C/622 Switch, tumbler, S. P., 5 amp., ] way 1 

9C/831 Switch, tumbler, D.P., 5 amp. I 

9B/137 Telephone set, F, Mk. I I 

5A/1945 Accumulator, alkaline, 2- 4 volt, 70 2 1 spare. 

Ah, 

5A/1333 or Battery, dry, 120 volt 2 1 spare. 

5A/1615 
10A/9572 Board, mounting, R.1094 1 

5A/1962 Cell, dry, X MK. II . 4 For field telephone. 
10A/7607 Valve, V.R.18 a | Includes 2 spare. 
10A/7738 Valve, V.R.21 6 Includes 3 spare. 
10A/7758 Valve, V.R.22 2 Includes 1 spare. 
10A/8238 Valve, V.R.27 2 Includes 1 spare. 

6A/150 Watch, aircraft, 30 hr., “Mk. y. non- l 

luminous. 

Form 96 Pad, message 1 

9B/137 Telephone set, F Mk. I I In vehicle. 

5A/466 Terminal, double 2 B.A. 1 
10A/10378 Terminal =e 2 
10A/9337 Transmitter T.1090° 1 

Accessories :— 
5A/1338 Battery, dry, 15 volt 24 12 in box, G.B, battery. 
12 spare, 
10A/9357 Box, G.B. battery I 
10A/9358 Case, transit coils ae 3 
Containing the following items :— 
10A/9338 I 
10A/9363 Coils, range A 1 
10A/9368 1 
10A/9360 1 
10A/9364 } Coils, range B } 1 
10A/9369 1 
10A/9360 | 1 | 
10A/9365 Coils, range C 1 >| Stowed in rack. 
10A/9370 i 
10A/9361 1 
10A/9366 } Coils, range D i 1 
10A/9371 J 1 
10A/9362 1 
10A/9367 Coils, range E -» | 
] 


10A/9372 
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Ref, No, 


10A/9826 
10A/9639 
10A/7312 
10A/10242 


10A/10243 
10A/10244 
10A/10245 
10A/10246 
10A/10247 
10A/10248 
10A/10250 
10A/9614 
10A/10251 
10A/10253 
10A/8204 
10A/10254 
10A/8132 
10A/8142 
10A/10255 
10A/10256 
10A/10257 
10A/10258 
10A/10259 
5A/1893 
10A/10260 
10A/10300 


5A/50 
10A/8239 
10A/10299 
10A/7730 
10A/9143 


5A/1251 

54/1334 
10A/9149 
10A/9545 
10A/8412 
10A/10295 
10A/7946 


10A/10186 
10A/4589 


(47046) Wt.9117/120 4000 6/39 
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Nomenclature, 


DOC R aE S Comien Nee 
Grid-bias unit 
Side tone unit, type D- 
Valves, V.T.25 . 


| Unit, R/T line link 


Principal components :— 
Bell set ; } 
Condenser, type 388 
Clip... a 

Decibelmetar 
Dial, automatic 
Fuse, 1-5 amp. 
Generator . 
Holder, fuse, D. Pp. 
Jack, 4-way .. 
Resistance, type 379, 
Plug, type 63 
Resistance, type 380. . 
Switch, type 76 
Switch, type 77 
Switch, type 145 
Mounting 
Transformer, Li Bie type M 
Transformer, L.F., type N . 
Unit, amplifying | 
Battery, dry, 9 volt . 
Valve, G.P.O. No. 75° 
Wavemeter, type W. 39A 
Accessories :-— 
Battery, inert, 15 volt 
Valve, V.R.27 
Valve, V.W.42 
Wavemeter, type W.69 .. 
Wavemeter, type W.1095 


Accessories for W.69 and W. 1095 : gc 


Battery, dry, 6 volt . 
Battery, dry, 69 volt 


Case, transit, wavemeter, i 1095 a 


Case, transit, wavemeter, W.69 
Case, transit, valve .. ee 
Unit, resistance, 5 ohms 

Valve, 210 H.F. 


Winch, mast lifting 
Wire, aerial, R4, yds. 


Hw. G37] 





Quantity. | 
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Remarks. 


Includes 1 spare. 


Includes 1 spare. 
Includes 2 spare. 


Includes 1 spare. 


1 in each wavemeter. 
2 in each transit case. 
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SITE-TESTING EQUIPMENT (D/F CALIBRATION) 
INTRODUCTION 


1. The calibration of the rotating coil type of D/F apparatus, when fitted in a particular 
aeroplane, consists essentially of swinging the aeroplane on to various known compass bearings. 
On each of these bearings, the apparent bearing of a pre-selected signal source is obtained by 
means of the D/F apparatus. In general, the observed D/F bearing does not agree with the 
correct bearing, owing to certain effects of the aeroplane structure. The difference between 
the apparent and the correct bearing is known as the quadrantal error,and is allowed for by 
what is termed the quadrantal correction. The object of calibration is to ascertain the quad- 
rantal correction to be applied to the observed D/F bearing, and to tabulate this information 
for ease of reference. 


2. For obvious reasons, calibration is usually performed on the ground, but it is important 
that the ground calibration shall be checked in flight. This is particularly necessary where 
the loop aerial is fitted below the structure. In the following paragraphs, the term calibration 
must be understood to refer to the ground calibration. 


3. For the calibration to be accurate, it must be performed on a location which is free 
from site error. Site error exists if the direction in azimuth of the arrival of radio waves from 
the selected source does not coincide with the great circle joining the transmitter and the loop 
aerial, t.¢., if the wave does not travel by the shortest path possible over the curved surface 
of the earth. Site error may be introduced by topographical features, such as a mountain or a 
large expanse of water between transmitter and receiver, and also by metallic structures in 
the proximity of the site. It is important that a site should not be regarded as suitable merely 
because such metallic structures are not visible. For example, in a certain instance, a site 
which appeared superficially to be ideal was found to be quite unsuitable, owing to the presence 
of buried electrical cables, so long disused that their existence had been forgotten. 


4. The object of this chapter is to describe the equipment required to determine the 
suitability or otherwise of a proposed site for the performance of a D/F calibration, and the 
method of using this equipment. 


EQUIPMENT 


5. The essential components of the equipment are (i) a portable rotating loop D/F aerial, 
(il) a radio receiver complete with valves, batteries and telephones, and (iii) a magnetic compass. 
The stranded aircraft D/F aerial (Stores Ref.10A/8276) modified as described later, is suitable 
for the purpose, in conjunction with a receiver, type R.1082 (Stores Ref.10A/8415) and a medium 
size landing compass (Stores Ref.6B/034). A complete list of the equipment is given in the 
appendix to this chapter. 


6. The receiver R.1082 is described in Section 3, Chapter 2, of this Air Publication, and 
the landing compass is briefly described in Air Publication 1234 (Manual of Air Navigation, 
WoL, Ey 


Stranded aircraft D/F aerial 
7. This apparatus consists of a rotatable loop aerial supported by a tripod, together with 
a seat upon which the receiver may be supported for manipulation. As originally designed 
for use in stranded aircraft an adjustable condenser, type 164, was included in the equipment, 
but this component is not required for the present purpose. The aerial and tripod are collapsible 
for ease of transport, and when not in use are stowed in separate canvas bags. 
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8. The aerial consists of ten turns of light insulated cable (uniflexed 4), supported on a 
framework built up of two vertical and two horizontal members. All four members are hinged 
together, spring-loaded bolts being provided to lock the two vertical members in position. 
The aerial is attached to the framework by means of wooden blocks to which the wires are 
secured. One such block forms a part of the upper vertical member, while two others are 
adapted to fit into the ends of the horizontal members. A tensioning device is provided on 
the lower vertical member. 


9. The lower end of the vertical member forms a shaft which fits into bearings on the 
tripod. The primary winding of a radio-frequency transformer is wound axially on this shaft. 
The secondary winding of this transformer is mounted in the tripod, the primary and secondary 
windings being separated by an electrostatic screen. 


10. The receiver may therefore be coupled to the aerial without any direct connection 
thus avoiding the necessity for limiting stops or other devices to prevent the connecting leads 
being twisted, and enabling the shortest possible connecting leads to be employed. Provision 
is, however, made for the receiver to be directly connected to the aerial if so required. 


11. The tripod is provided with hinged legs and carries a rotatable scale plate and an 
adjustable index. After mounting the aerial on the tripod, the aerial can be located on the 
scale plate by a pin on the shaft. This pin engages with a hole in the scale plate, so that the 
latter rotates with the aerial. The plate is engraved with a scale of degrees ; provided that the 
tripod is correctly placed, the bearing of a distant transmitter can be ascertained by reference 
to the index. The tripod 1s placed in the correct position with the aid of the landing compass. 


12. The seat consists of a light piece of wood with a pivoted cross piece. Collapsible 
legs are fitted at one end and a loop of cord for attachment to a hook on the tripod at the other 
end. A removable board is also carried on the seat. This may be used to support the receiver, 
but is primarily intended to fit beneath the ends of the legs to prevent their sinking into the 
ground, where the soil is soft or sandy. The seat is fitted with an elastic cord by which the 
receiver, R.1082, is steadied in position on the seat. 


13. The tripod is fitted with two lengths of cord. These were originally intended to 
retain the wireless receiver in position. When used for site selection, these cords may be used 
as guys in order to maintain the tripod in its correct position. Pickets are not provided for 
this purpose but may easily be improvised. 


Constructional details 


14, The following constructional details of the loop aerial are given in order that the 
method of assembly, and of modification for site-testing purposes, will be readily appreciated. 


15. Fig. 1 shows the components of the loop aerial (with the exception of the adjustable 
condenser, type 165) laid out upon the ground ready for assembly. The upper portion (2) of 
the main frame is collapsed upon the lower portion (1). One of the horizontal members (3a) 
is clearly seen ; the other is beneath the first and is not visible in the photograph. Thespring- 
loaded catches (4) operate bolts which engage with holes in the plates (5) when the upper vertical 
member is extended. 


16. The ten turns of wire (6) which constitute the winding of the loop are maintained in 
parallelism by light fibre spreaders, and also by the wooden blocks (7). The square-section 
projections (8) upon these blocks fit into the hollow ends of the horizontal members. 


17. The ends of the winding terminate upon terminals which are connected by short flat 
links to metal pillars adjacent to the terminals. These pillars are connected to the primary 
winding (10) of the coupling transformier. This winding is carried on the cylindrical shaft, 
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Fic. 1. Components of loop aerial. 





Fie, 2, Tripod head. 


Fic. 3. 


Loop aerial erected. 
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which is supported on the bottom bearing (11) when the loop is mounted on the tripod (20). 
The pin (12) engages with a hole in the scale plate so that the latter rotates with the loop. The 
box-like structure (18) slides upon the rectangular portion of the lower vertical member and 
forms the tensioning device. When the wires are correctly tensioned the structure (18) is secured 
by means of a bolt which engages in a nut carried by the ebonite block (19). The head of this 
bolt is fitted with a wooden knob which is invariably to be used for swinging the loop. 


18. The seat (13) carries a detachable board (14) which can be fitted bencath the legs of 
the seat. Ifnot detached, however, it assists to support the receiver. The board (15) is pivoted 
and forms the seat proper. The elastic cord (16) was originally fitted to hold the condenser, 
type 165, in position. The seat is supported at the tripod by means of the loop of cord (17). 


19. MKeferring to fig. 2, which shows certain details of the tripod, the secondary winding 
(1) of the coupling transformer is connected to a terminal block (2), and flexible leads are supplied 
with the latter for connecting to a radio receiver. For site-testing purposes these leads are 
removed (see para. 21). The lower bearing which supports the loop aerial is seen at (3) and 
the hook for supporting the seat at (4). Fig. 3 shows the loop aerial erected. References (1) to 
(7) are the same asin fig. 1. The condenser, type 165 (8), has been included in this photograph ; 
as already stated, it is not required for site testing, but the receiver, R.1082, is placed in approxi- 
mately the same position and may be held so by attaching the elastic cord to loops of wire 
slipped over the suspension spigots. 


Modifications for site testing 


20. For site-testing purposes the loop aerial must be modified by the provision of a centre 
tapping on the winding and a screened lead for connection to the receiver, type R.1082. For 
the former purpose, an ebonite terminal block is to be constructed in accordance with the 
detail given in fig. 4A, and mounted on the framework of the loop as shown in fig. 5. The 
insulation must then be removed from the mid-point of the winding, over a length of about 
one inch. Great care must be exercised in this process in order to ensure that no strand of wire 
is severed or damaged in any way. The exposed wire should be tinned, and a short lead of 
tinned copper wire soldered to it to form the centre tap. The exposed wire must then be insu- 
lated with rubber tape and solution. The centre tap is to be soldered to the soldering tag on 
the terminal block referred to above. 


21. The connecting lead for the receiver R.1082 is to be constructed according to the 
detail given in fig. 4B. The inner conductors of the Dumet 4 Cable are to be connected to the 
terminals marked SECONDARY COIL on the terminal block which is mounted on the tripod. 
The short lead which is soldered to the outer screen of the Dumet 4 Cable is to be connected to 
the terminal marked SCREEN. The long lead from the outer screen of the Dumet 4 Cable is 
to be connected to the centre tap of the loop via the special terminal block referred to in para. 20 
above. 


Setting up 
22. The apparatus is assembled as follows :— 
(i) Unfold the tripod legs, extend them and place tripod on the ground. 
(ii) See that the adjustable index is set near the middle of its travel. 


(iii) Unfold the aerial, extending and locking the upper vertical member to the lower 
one by means of the spring bolts. 


(iv) See that the tensioning device is free to slide on the lower member. 


(v) Raise the side members and insert into each, one of the free wooden blocks carrying 
the aerial. 
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(vi) Mount the coil on the tripod, taking care that the pin engages with the hole in the 
scale plate. 


(vii) Press down the tensioning device until the wires are taut, but not unduly so, and lock 
it in position by means of the screw. 


23. When the aerial has been assembled, it is necessary to orientate the tripod in such a 
manner that the scale, reading from the index, gives the magnetic bearing of any selected 
transmitter, operating as usual by the “ minimum signal’’ method. This is performed in the 
following manner :— 


(i) Set up the landing compass about 25 yards from the aerial. Sight the aerial by means 
of the compass and note the bearing, e.g., 122°. 


(ii) Rotate the D/F loop until the plane of the loop is pointing directly at the landing 
compass, and note the scale reading, e.g. 42°. For this purpose the ends of the horizontal 
members of the framework can conveniently be used as sights. 

(111) Move the adjustable index so that the scale reading obtained in (ii) and the compass 
bearing obtained in (i) differ by 90°. This difference arises because sighting is performed along 
the plane of the loop, whereas the zero signal line is perpendicular to this plane. The readings 
assumed above differ by only 80°, and the index must be shifted to read 32°. Ifit is not possible 
to do this by shifting the index alone, it will be necessary to turn the tripod round, care being 
taken to repeat the sighting operations (i) and (ii). In order to allow a margin for final adjust- 
ment (see para. 25), the tripod should always be turned round if adjustment by the index alone 
brings the latter within 5° of the limit of its travel. 


(iv) When the tripod has been placed as above, fit the seat in position, place the receiver 
on the seat and connect up in accordance with the instructions in para. 21. The lengths of 
kite cord fitted to the tripod may be used as guys to prevent the tripod from accidental movement. 


24. Since the landing compass tripod is only about 4 ft. high, the sighting operation 
detailed in para. 23 (ii) is not very accurate. It may be more convenient to mark the fifth 
turn inwards on each side of the frame by binding white tape round it at a convenient height 
from the ground, and to use the marked turns for sighting purposes. Care must be taken to 
remove all magnetic material, such as keys, knives, etc., from the person before approaching 
the landing compass. While taking a compass sight, the bowl should be tapped occasionally 
to eliminate errors due to a sticky pivot. 


25. After the wireless receiver and batteries have been placed and connected, the accuracy 
of the index adjustment on the tripod should be checked, by an independent observer if possible, 
by repeating the operations detailed in para. 23 (i), (ii) and (iii). The D/F aerial may then be 
considered to be correctly set up to give the magnetic bearing of any transmitter by observing 
the scale reading when the aerial is turned to the position of minimum signal. 


SELECTION OF CALIBRATION SITE 
Preliminary survey 
46. The preliminary stage in the selection of a calibration site is to select a piece of ground 
fulfilling the following requirements :— 
(i) It must be level. 
(ii) It must be easy of access for aircraft. 


(iii) It must be well removed from metallic structures, buildings and trees. If buried 
pipes or cables are known to be present, an otherwise suitable site should be rejected 
without further investigation. 
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Preparations for site testing 

27. Select a number of signal sources which are likely to provide reliable and constant 
signals. Broadcasting stations will usually provide satisfactory transmissions. If possible, 
the selected stations should be within 150 miles of the site, but should not be in the immediate 
vicinity. The true bearing of each station so selected should be determined from a suitable 
map, and the magnetic bearing obtained by the application of the magnetic variation. 

28. The minimum number of selected stations is two, viz., one transmitting in the 150-500 
kc/s band and the other in the 500-1,200 kc/s band. If possible, however, additional stations 
should be selected in each band. 


Site testing 


29. The D/F equipment should be erected on the site as described in paras. 22 et seq, 
and D/F observations made on each of the selected stations. The time devoted to this should 
be centred on local noon as nearly as possible. Observations made within two hours of sunrise 
or sunset are of no value. Each observation should be extended over a considerable interval 
of time by taking repeated bearings of the transmitter alternating with reciprocal bearings. 
This procedure will ensure the detection of any change in apparent bearing due to polarization 
error. Since the loop aerial is unscreened, errors will be introduced if persons are allowed to 
move about in the immediate vicinity of the loop. No one except the observer should approach 
within 5 yards. The observer should seat himself in such a position that he can rotate the 
aerial with the left hand by means of the handle provided, while steadying the receiver with his 
right hand, and should then change his attitude, and particularly the disposition of his arms, 
as little as possible during a series of observations on a particular transmitter. 


30. The observations should be tabulated according to the following pro forma :— 








(1) (2) (3) (4) (6) (7) 
No. of Magnetic Observed 
Trans- observa- | bearing and| Observed | Reciprocal 
mitter | Frequency tions reciprocal bearing Bearing Swing Remarks 
200 kc/s 1 330° /150° 329 — 3° 
= , — 148° 4° Audible min. 
3 ‘is 328 — 3° 
4 * _— 150° 3° 





The entry in column 6 should be half the total arc through which it is necessary to swing 
the loop aerial in order to obtain a bearing. Column 7 should be used to record the presence 
of polarization error, if such is suspected. If the swing exceeds 3°, a note should be made in 
this column, indicating whether the broadness of swing is due to an audible minimum or to 
insufficient signal strength. 

Approval of Site 


31. Asite may be considered as satisfactory for the calibration of aircraft D/F installations, 
if at least one transmitter can be found in each of the bands (a) 150-500 k/cs and (b) 500-1,200 
kc/s, satisfying the following conditions :— 


(i) Bearing correct to within + 2°. 

(ii) Bearing and reciprocal agree to within 1°. 
(iii) The swing required to determine the bearing does not exceed 5°. 
(iv) There is no evidence of polarization error (see para. 29). 
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32. A site fulfilling these conditions with a particular transmitter is not necessarily satis- 
factory for calibration on a different transmitter. It is therefore desirable to check each site 
on as many transmitters as possible. 


33. The observed bearing of each selected transmitter should be recorded and used for 
subsequent D/F calibrations in preference to the bearing obtained from the map. 


34. Where a site is found to give flat minima, or incorrect bearings and reciprocals, 
separately or in combination, it should be rejected. The cause of these irregularities will 
probably be found in nearby metallic structures either above or below ground. A satisfactory 
site may still be found within the confines of the aerodrome, but more remote from the distorting 
structure. 


35. Where a site appears unsatisfactory owing to insufficient signal strength, or to polari- 
zation error, a less distant transmitter must be chosem. If a less distant transmitter is not 
available, the only alternative is to reject the site, and to endeavour to find a suitable one less 
remote from the transmitter. 


The following list of parts is issued for information only. 


APPENDIX 


NOMENCLATURE OF PARTS 
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In ordering equipment for 


site-testing purposes, the appropriate sections of AIR PUBLICATION 1086 must be used. 
- ee 1 


Ref. No. 


10A,/8276 


10A /8279 
10A /8281 
| 10A.,/8280 
| 10A/8277 


10A/8278 


| 10A/8282 


5E /1328 
5A /84 
5A,/1493 
54/1603 
6B/034 


104/117 
10A,/10155 
104 /8542 


5/292 
10A./10953 
10A./8516 
10A /8261 
10A /8262 
10A/8415 


5A. /1387 
5A/1615 

10A /8420 
10A /8421 
10A,/9580 
10A /9581 
10A /8432 


104. /8533 


10A /8534 
10A /8535 
10A /8447 
10A,/8448 
10A4,/8449 
10A/8450 


Aerial, D/F, Stranded Aircraft 


Nomenclature 





Principal components :— 
Seat 
Tripod 
Frame aerial, folding 
Bag, stowage, for frame and seat 
Bag, stowage, for tripod and condenser 
Condenser, type 165, variable (0:0007uF in wooden case) 


Cable, electric, L.T. Dumet 4 (feet) 
Cable, electric, L.T. Uniflex 4 (feet) 
Cable end, eye type, soldering, 4 B.A. 
Cable end, fork type soldering, 4 B.A. 
Compass, landing, medium 


Cord, instrument, type A 
Headband, type B 
Receivers, telephone, head, type B 


Ebonite Sheet } in. 
Plug, type 117 

Plugs, type 68 

Plug, type 64 

Plug, type 65 
Receiver, type R.1082 


Accessories :— 
Accumulator, 2-V. 20 Ah. 
Battery, dry, 120-V. 
Case, transit, coils 
Case, transit, receiver 
Coil, aerial range J* 
Coil, aerial, range K* 
Coil, aerial, range L 
Coil, aerial, range M 
Coil, aerial, range N 
Coil, aerial, range P 
Coil, anode, range J 
Coil, anode, range K 
Coil, anode, range L 
Coil, anode, range M 








Quantity Remarks 
l 
1 
] 
] 
1 
1 
Not required for 
site testing. 
24 
4 
4 
] 
| 
| Assembled as I set 
: of head gear. 
Idin. by 14 in. 
1 
z 
l 
1 
l 
l 
1 
1 
1 
l 
] 
l 
| 
| 
] 
1 
1 
] 
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Ref. No. Nomenclature 

10A /8451 Coil, anode, range N 

10A/8452 Coil, anode, range P 

5A /359 Lamps, filament, 2-2-V, miniature festoon 


10A/8529 | Socket, type 39 

28/2212 | Screws, wood, brass, c/sk. No. 6 x 1} 
5A /467 Terminal, instrument, double, 4 B.A. 
10A/7607 | Valve, V.R.18 

10A/7738 | Valves, V.R.21 

10A/7958 | Valve, V.R.22 

10A/8239 | Valve, V.R.27 
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AERIAL, SCREENED LOOP, TYPE 3 
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AERIAL, SCREENED LOOP, TYPE 3 
(Stores Ref. 10B/10594) 


INTRODUCTION 


1. The screened loop aerial, type 3 is designed for installation in aeroplanes. It is used in 
conjunction with a suitable radio receiver for the purpose of obtaining D/F bearings. 

2. The loop consists of a circular former about 10 in. diameter to which is attached a winding 
forming the loop aerial. The centre point of the winding is connected to earth. The loop aerial is 
mounted upon a rotatable base. It can be mounted within the aeroplane, or upon the fuselage in a 
suitable housing, either above or below the aeroplane. In certain instances the loop is mounted 
within the aeroplane, but outside of its metallic structure, and in such instances it is provided with 
an electrostatic screen. In whichever manner it is mounted, in either case the ends of the loop aerial 
are carried through the base by suitable conductors and are connected to the receiver. 





Fic. 1—AERIAL Loop WINDING ON FORMER 


3. The loop may be rotated from within the aeroplane, either through a handwheel directly 
connected to the rotatable feature of the base, or by means of a remote control device. Where such 
remote control apparatus is fitted, a bearing indicator is provided at the control position, so that the 
orientation of the loop at any particular moment is known to the operator. 
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Fic, 2—AERIAL Loop in HOUSING 


4. When the loop aerial is connected to the radio receiver, the operator is able to rotate the 
loop while listening to the signals emanating from a distant radio transmitter. The orientation of 
the loop giving minimum signal strength is noted. The bearing indicator then gives the apparent 
relative bearing of the transmitter, with an ambiguity of 180°. After certain corrections have been 
applied, the bearing of the radio transmitter may be laid off on a chart or map. 


CONSTRUCTIONAL DETAILS 
Aerial loop, type 3 


5. The loop, as illustrated in figs. 1 and 2, is mounted upon a former made of moulded com- 
position. This former has a tube section with a supporting base and terminal plate (2) moulded 
integrally at one point of the circumference. Upon its periphery are mounted twelve slotted segments 
(3) which carry the loop windings. These segments are held in position temporarily by a single screw 
(4) at the mid-point of each. These screws are removed when the former has been wound. The former, 
with segments attached, supports two sets of loop windings (5) which consist of a total of 16 turns 
of 18 s.w.g. tinned copper wire. These windings are disposed so that 8 turns are held in the slots 
on each side of the central position, The inductance of the loop windings amounts to about 100 
microhenries which gives a natural frequency of about 3-5 Mc/s. The ends of the two sets of windings 
are brought to the terminal plate (2) at the base of the loop former and attached by soldering to 
connection spills which are fixed in the terminal plate. —The wound loop has an approximate overall 
diameter of 11 in. It is 3 in. wide, and is carried on a cradle of cast aluminium (6, fig. 2), to which 
it is attached by its base with four screws and nuts (7). A slot in the base of the former and a pin 
on one leg of the cradle, both of which can be seen at (8), locate the loop former with respect to the 
cradle. The edge (9) of the loop former base in which the slot is provided is painted red. 


6. The requirements for mounting the loop are that it should be supported rigidly in position 
in the aeroplane whilst at the same time it is capable of being rotated about its vertical axis. This 
is achieved as is shown in fig. 3, by means of a tubular unit comprising an outer support tube assembly 
(1) which is rigidly fixed to the aeroplane by a suitable clamp, not shown in the illustrations, and an 
inner drive or torque tube (2) supported in the outer tube assembly by two ball bearings, the lower 
of which can be seen at (3). These ball bearings are packed with anti-freezing grease and are suitably 
spaced to give vertical rigidity to the inner tube. The loop is mounted by its cradle on to the end cap 
(4) which is brazed on to the drive or torque tube (2). To the other end of this tube the driving 
mechanism is attached with any necessary registering scales or remote control device which may 
form part of the particular installation. The cradle and tube mountings are fitted with dowel pins, 
slots and holes to locate them with respect to each other. This is to keep the correct sense of the 
assembly when orientated with respect to the aeroplane. 


7. A short length of Dumet 4 cable (5) connects the loop windings to the cable run which in 
turn connects them to the radio receiver. This cable is clamped into the terminal plate at the base 
of the loop and passes down through the cradle and drive or torque tube to a plug connection (6), 
situated behind the point of emergence of the cable from the drive or torque tube. It is essential 
that this cable is kept short, a length of 18 in. is allowable from the end of the box drive. The cable 
is connected to the radio receiver by a suitable socket and plug and a length of Dulocapmet 2:5 
cable, this type of cable being used in order to reduce capacitance effects to a minimum. The plug 
from the loop is connected into the socket and the plug at the other end of this cable connects 
directly into the receiver. Sockets and plugs have register guides and slots in order to keep the right 
sense in the electrical connections. The holder of the socket should be bonded to the metal frame 
of the aeroplane. All cable connections must be made colour for colour throughout the whole cable 
run, that is the same colours of the cable cores must be connected together at cable joints whether 
by plugs and sockets or direct connection. 


8. The loop is mounted in a streamline housing on the fuselage, or within the skin but outside 
the metallic structure of the aeroplane. Within specified limits and the requirements set out in 
this Chapter, contractors are given a certain latitude in the manner in which the loop is mounted 
on the aeroplane. ‘This includes also the actual mounting of the loop upon the tube assemblies 
which carry it and allow it to be rotated. 


9, When the loop is mounted in a streamline housing on the fuselage of the aeroplane, this 
housing has to be of special design. Its general outline and design is shown in fig. 3. It is made of 
moulded composition in three portions, nose, centre and tail, which are fastened together. The 
centre section is illustrated in fig. 2. The centre and tail sections are coupled by screws round their 
periphery. The nose is clamped to the centre section by a single moulded composition screw at the 
nose. The housing is mounted on the aeroplane with its nose facing into the airstream. 
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Quadrantal error corrector 


10. The quadrantal error correction device is illustrated in fig. 4 and is shown in position in 
the loop housing in fig. 3. It consists of two metal strips (7 and 8, fig. 4), forming a single turn loop, 
which are mounted in the streamline housing and surround the D.F. loop in a vertical plane containing 
the major axis of the loop. A variable inductance (9) is in series with these strips, which are made 
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Fic. 3—AERIAL Loop In HOUSING MOUNTED ON AEROPLANE 


electrically continuous and earthed through the metal plate (10) and bolts (11) which clamp the 
tube assembly to the housing (see fig. 3). By adjusting the value of the variable inductance, the local 
field is modified in a manner which corrects, within 2 degrees, the quadrantal error due to the dis- 
tortion of the field by the metallic structure of the aeroplane. 


11. The quadrantal error correction inductance coil (9) fig. 4, consists of an ebonite or moulded 
insulation former about | in. dia. and 341n. long. It has a flange at one end about 1} in. dia. and 4 in. 
long. In this are set nine studs at positions (12) each of which is drilled and tapped to take a screw 
at the remote end. The remote end of the former flange in which these studs are fixed is recessed 
and has a disc of ebonite or moulded insulation material (13) which is attached in the recess by two 
screws (14). This disc serves to insulate the tapped studs from external contact, but access is given 
to them by holes (12) in the disc over each stud through which a screw can be introduced to 
make electrical contact with the stud. Each hole has engraved above it a number in the following 
clockwise sequence 0°, 10°, 12°, 4°, 14°, 16°, 6°, 2°, 8°. 
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Fic, 4—QUADRANTAL ERROR CoIL AND Loop 


12. The stock or cylindrical portion of the former remote from the flange, has a screw thread 
cut upon it for about 2% in. of its length. In the slots of this thread is wound a coil of tinned copper 
wire (15) having 9 tappings at slected points. These tappings are connected by insulated wires to 
the studs in the flange of the former. The first tapping point, at the remote point of the coil is 
connected into a large brass insert which is screwed into the end of the former at its centre. This 
insert is tapped to take a screw connection. At the flange end, in a similar position, is another smaller 
insert similarly tapped. These tapped inserts are provided to make both mechanical and electrical 
connection with the quadrantal error correction strips which fit into, and are attached to, the loop 
housing. A shaped brass plate (16) about 1} in. long, having in it three holes, is also provided to 
enable tappings to be connected into the correction loop circuit. This plate is attached, by a hexagon- 
headed screw (18), to the centre stud on the flange of the former. Its centre hole is positioned so 
that the engraved numerals on the disc in the recessed portion of the flange can be read through the 
hole. The third hole is positioned so that a screw (19) entering it can engage the coil connection 
stud holes, through the disc. 


13. The quadrantal error correction strips (7 and 8) which are associated with the quadrantal 
error correction coil are of brass, about 1 in. by % in. cross section. They are shaped to fit into the 
housing to which they are attached at the flat wall portion behind the nose by two sets of screws, 
washers and nuts (see fig. 3). A hole at the centre of this portion of the strip allows the nose fixing 
bolt (33) to pass through it. The tail end of the strips are shaped into a spring which when they are 
in position holds the strips rigidly in place by forcing them against the walls of the housing. The strips 
are clamped by the bolts attaching the loop to the housing. At the spring end of the strips the 
correction coil (9) is fitted. Details of these strips are illustrated in fig. 4. It is attached to the shorter 
strip by a hexagon screw (17) and washer fitting into the stud at the end remote from the flange 
in the former. The screw is locked by turning up the washer against one of its flats and punching 
the washer into a hole provided in the strip. The larger strip is attached by a hexagon headed screw 
(18) which when passed through the selection plate (16) enters the central stud in the flange of the 
former. Selection of the required tapping is explained in para. 29 and para. 58, (X), (c) and a further 
hexagon-headed screw makes the required conncction. The nuts are locked in position by turning 
up a portion of the washer against a flat of the hexagon-headed screw. 
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14. The corrector is designed to reduce quadrantal error, which is negative in the first quadrant, 
as is usual in most types of aeroplane. In cases where the error curve is positive in the first quadrant, 
as is expected in flying boats where the loop is mounted on the upper plane away from the hull, it 
is not possible to apply correction by means of this device. In such cases the coil should be locked 
at 0°, which is an open circuit. 


15. <A skirt-shaped scale ring, shown at (1) in figs. 5 and 6 is attached to the inner mountings 
of the box drive which is fixed to the end of the torque tube remote from the loop. The scale ring 
encloses this mounting. Its position and method of fixing is shown in the enlarged view in fig. 3. 
Two types of scale ring are provided, one for use when the loop is mounted above, and the other 
for use when the loop is mounted below the aeroplane, the latter has the engraving reversed for normal 
visual reading. Scale rings are engraved about their centre with a scale of degrees from 0) degrees to 
360 degrees, one above and one below the centre, the latter filled in red and displaced 90 degrees for 
sense indication. Referring again to figs. 5 and 6 it will be seen that outside of this scale ring is a 
transparent cursor reading vertically up and down from a central zero, from 0° to 16° up and from 
0°to 16° down. The up position is also engraved ADD, and the down position SUB meaning subtract. 
Its zero coincides with the scale line of the scale ring. The scale ring is finished to enable the 
quadrantal error correction to be plotted and drawn upon it in pencil. The cursor is attached to the 
outer or support tube mounting and thus is stationary relative to the scale ring. 


Control 


16. The drive, which imparts rotation to the loop, can be for either direct or remote operation. 
The direct operated drive illustrated in fig. 6 functions by means of a handwheel (3) which is attached 
to the end of the torque tube and is controlled by hand. A brake (4) which can be used to retard 
the movement or lock the loop in position is provided on the box drive. A remote control installation 
is illustrated in fig. 7. A shaft which runs within guide tubes (1), consists of a stranded core of steel 
wire on which is wound a helical tooth wire making about nine turns to the inch, This shaft is 
operated by a controller (2), A remote indicator (3) is provided to repeat the indication given on 
the scale ring which is attached to the torque tube. 


Controller 


17. The controller is illustrated in fig. 8. It consists of a handwheel mounted upon an aluminium 
box which contains a chain of gear wheels giving a reduction of approximately 43 to 1. This chain 
of gears drives a wheel which has teeth cut on its periphery and which engages with the shafting 
connecting the controller with the loop drive. The shafting is led past the toothed wheel by a guide 
tube (1), which is cut away about its lower centre in order to allow the shafting to mesh with the toothed 
wheel. This guide tube is detachable, and can also be swung clear to disengage the shafting from the 
toothed wheel for the purpose of adjustment during assembly, or any necessary subsequent calibra- 
tion of the drive. Four lugs are provided for fixing the controller to the aeroplane structure. 


Indicator 


18. The indicator, which repeats the readings given on the scale ring mounted on the torque 
tube of the loop, is illustrated in fig. 9. It consists of a circular aluminium container housing a wheel 
which has teeth cut on its periphery, in a similar manner to that of the controller. A guide tube (1), 
of the same design and function as that provided for the controller, is attached to the top of the 
container above the toothed wheel and is similarly removable or can be swung clear for meshing or 
unmeshing the shafting. The front of the container is protected by a transparent covering of special 
design, to give clarity to the scale markings. It encloses a circular scale engraved in degrees, from 
0 degrees to 360 degrees clockwise The scale is finished to enable the quadrantal error correction 
curve to be plotted and drawn upon it. A circular transparent cursor is attached to the fixed 
portion of the hub of the indicator by three screws in slots which are provided to facilitate zero 
adjustment. ‘This cursor has a scale engraved upon it, up and down from a central zero, 0 degrees 
to 16 degrees up and 0 degrees to 16 degrees down. These markings are inverted on the other 
side of the central scale so as to facilitate reading when the cursor is rotated. The up position is 
also engraved ADD, and the down position SUB meaning subtract. The cursor has also a sense 
arrow engraved upon it at an angle of 90 degrees counter-clockwise to the cursor scale. It is filled 
in red and has the word SENSE engraved upon it. The lugs of the casting adjacent to the ends 
of the guide tubes are painted red and yellow respectively. The left-hand and right-hand lugs 
are painted at their edges red and yellow respectively. This is provided to facilitate the correct 
connection of the casing, as is described in para, 34. Three lugs are provided for fixing the indicator 
to the aeroplane structure. 





Fic. 7—REMOTE CONTROL LAYOUT 


Box drive 

19. The box drive forms an integral part of the assembly; two types are provided. Type 1, 
illustrated in fig. 5, is for remote control and type 2 illustrated in fig. 6 is for direct drive. Reference 
to fig. 3 will show that in each case the box drive consists of two aluminium castings which fit one 
within the other. On to the outer casting (20) the outer or support tube (1) of the loop tube assembly 
is fixed by means of a brass stamping (21) which is bolted to the casting. This casting carries the outer 
portion of the ball bearing (3) remote from the loop, which is secured in position by a retaining plate 
fastened with screws. Inside this casting and bearing assembly is another casting (22) which is 
clamped to the drive or torque tube (2) of the loop tube assembly. This casting carries the inner 
portion of the remote ball bearing (3) held in position and locked by two circular nuts and a locking 
washer. Two cone-ended screws are provided, one (23) for the inner and the other (24) for the brass 
stamping to register them to the inner and outer tubes of the loop tube assembly respectively. They 
are fixed into position when final adjustments have been made. 


20. Between the inner and the outer castings is formed a chamber in which is housed either a 
brake wheel (25) or a toothed wheel, according to whether the box drive is type 1 or type 2, that is, 
for remote or direct control respectively. These wheels are of similar design and embody a stop 
plate (26) which is cut away for about 200 degrees of its circumference. Pins are attached, one (27) 
to the outer casting and one (28) to its toothed wheel or to the brake wheels. These pins project 
into the cut-away portion of the stop plate and are mounted so that they clear each other when 
the loop is rotated. A total rotation of 400 degrees is possible when the inner casting is rotated in 
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relation to the outer. The gear wheel or the brake wheel is attached by screws (29) to a suitable 
bearing surface on the inner casting and runs in the chamber which is formed between the inner 
and the outer castings. This chamber is completely enclosed by a felt washer (30) held in a groove 
in the edge of the inner casting closing the space between the inner and the outer castings. Type 1 
box drive includes a toothed wheel and two guide tubes (3) and (4) which can be seen in fig. 5. These 
are similar in design and function to those of the controller and indicator. They are attached to the 
outer casting of the box drive and allow shafting from the controller in one instance and the indicator 
in the other, to be meshed with the toothed wheel. Similar detachable and meshing features are 
provided for these guide tubes to those of both controller and indicator. The casting adjacent to 
the ends of the guide tubes is painted red and yellow respectively. These indication colourings are 
diametrically opposite each other, the yellow being on the left-hand corner as seen in fig. 5. 
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Fic, 8—CONTROLLER 


21. Type 2 box drive includes a brake wheel, and referring to fig. 6 it will be seen that instead 
of the guide tubes which are incorporated in type 1, their place is taken by two brake levers (5) 
and (6) having cork brake blocks attached to them. These brake blocks press against the brake 
wheel through the cut-away portions in the casting through which the shafting engages the 
worm gear wheel in type 1. The brake levers are linked together by a connecting rod (7) and a 
toggle with a thumb locking lever (4). The connecting rod and toggle draw the levers together and 
press the brake blocks against the brake wheel. This brake locks the loop aerial in any desired 
position and can be used while taking a reading to prevent involuntary movement when a minimum 
has been obtained. Adjustment of the pressure on the cork brake blocks is made by loosening the 


nut (8) and removing the rod from the pin (9). The rod may then be adjusted a turn either way, 
aiter which it should be locked by the nut (8). Type 2 also carries the skirt scale ring (1) on the inner 
casting. A cursor (2) is attached to the outer casting on the most convenient of any of the four 
lugs provided. 


22. The shafting which connects the controller to the box drive, and the indicator to the box 
drive is flexible and is known as shafting, flexible, Type El. It carries a continuous helix upon its 
periphery which engages with the toothed wheel in the controller, indicator and box drive. It runs 
in tubular casing known as casing, rigid, Type E2. This casing which can be seen at (1) in fig. 7 is 
attached to the aeroplane structure by suitable cleats, and is bonded to the frame of the aeroplane 
at frequent intervals. Lengths of the casing are connected together and the casing is connected to 
the guide tubes of the controller, indicator and box drive by unions (4). Certain of these are lubri- 
cating unions, a number of which need to be incorporated in each run of casing depending upon 
its length. As the shafting does not revolve, but travels forwards and backwards in the casing, 
provision has to be made to house the overrun portion of the shafting. This is accomplished by 
attaching extension tubes (5) to each of the open ends of the guide tubes of the controller and the 
box drive. These extension tubes are formed by a suitable length of casing with the free end pinched. 


Anti-torsional unit 

23. The indicator shafting has an anti-torsional unit which is fitted to each of the free ends 
of the guide tubes of both the indicator and the box drive. These can be seen at (6) in fig. 7. Their 
purpose is to prevent any tendency on the part of the indicator shafting to twist in operation, a 
tendency which if allowed to operate would introduce an appreciable error between the readings 
of the scale on the box drive and the indicator scale. The anti-torsional unit consists of an extension 
tube which has an elliptical instead of a circular bore. A metal bead, also of an elliptical cross 
section, is secured firmly to the shafting and runs smoothly in the elliptical bore of the extension 
tube. Any tendency on the part of the shafting to twist is prevented by the bead which, whilst 
allowing free movement of the shafting to and fro in the casing, prevents the twisting action which 
may be imparted to it by reason of the worm gear wheels with which it is meshed. 
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INSTALLATION 
General 


24. The exact disposition of the various parts of the loop and its control equipment cannot be 
given as this varies with each individual type of aeroplane. The method employed to rotate the loop 
depends on the position of the loop in relation to the W/T operator. The contractors are responsible 
for the actual fixing details in each aeroplane, within certain limits, but the basic requirements, 
as set out in this chapter, remain the same and are applicable to all types of aeroplane. In detail the 
actual fixing of the support tube of the tube assembly may vary in method, both as to how it is 
fixed to the structure of the aeroplane and to the housing fairing former, but there are certain specified 
strength requirements for this fixing which have to be fulfilled. This fixing also involves a variation 
of the actual distance between the loop cradle and the box drive which requires that in some instances 
the tube assembly shall be lengthened. When this becomes necessary, extension tubes each of the 
same length, are joined on to the support and torque tubes by muffing. These tubes are of steel 
2 in. and 1-25 in. outside diameter respectively. The dumet 4 cable has also in such instances to be 
longer but the maximum allowable free portion outside the box drive remains 18. 


Loop without housing 


25. ‘The box drive should first be fixed to the aeroplane structure, in a convenient position 
for the operation of the loop, by means of the four screws which project from it. It should be so 
disposed that when remote control is to be used the guide tubes are in a favourable position for the 
run of shafting to both controller and indicator, and the cursor so positioned that it can be read 
accurately. The tube assembly can then be slipped into the box drive and the top clamp tightened. 
The cradle should next be attached to the tube assembly. A locating dowel pin is provided on the 
cradle which should enter the hole provided on the tube assembly. The cradle should be locked into 
position by means of a fixing nut which screws on to the threaded portion at the top of the tube 
assembly. Two holes are provided in this fixing nut into which fits a pin spanner for tightening the 
nut, and two further holes are provided, tapped for grub screws which are fixed in position after 
the fixing nut is tightened. 


26. The loop can now be attached to the cradle, but first the dumet 4 cable should be fitted. 
This cable is connected to the loop windings at the flat base portion of the loop former. This is 
illustrated in fig. 10. The braiding of the cable should be cut back 14 in. The circular plate (1) 
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should be removed and the cable screwed up through the central sleeve until sufficient wire and about 
one inch of braiding has been screwed up past the top of the base. The braiding should be spread 
over the flat surface of the former base and the circular plate replaced and screwed down, thus clamp- 
ing the braiding securely between the plate and the flat end of the sleeve. The cable wires (3 and 4) 
should be soldered to the tags or spills (5) on the inner flat surface of the loop former. The mid-point 
of the loop is connected to earth, that is the frame of the aeroplane, by a connection from the plate 
to one of the fixing screws (6) of the cradle, (see para. 1). The cable is threaded up through the tube 
assembly to the loop which is attached to the cradle by four screws with washers and nuts. A pin 
fixed into the cradle locates the position of the loop by fitting into a slot (7) in the base of the loop 
former. 


Loop with housing 

27. The support tube of the tube assembly is attached to the aeroplane by a suitable clamp 
at the end of the tube assembly which enters the aeroplane structure. This tube is then also attached 
to the housing fairing former at the loop end. Reference to fig. 3 will show the general features of 
this assembly and attachment. The housing fairing former (31) is of spruce and in two portions, 
split along the centre line. These two portions are clamped together, by two sunken bolts with nuts 
and washers, and grip the support tube. The cradle fixing nut should be removed from the drive 
or torque tube which should then be passed up into the support tube until its shoulder is against 
the ball race of the bearing. The cradle should then be replaced and the fixing nut fitted, tightened 
up and its grub screws put into position. The loop, with cable fitted, should now be assembled to 
the cradle, as explained in para. 26, the cable having previously been passed through the drive or 
torque tube. 


Quadrantal error corrector 


28. The quadrantal error correction device can now be fitted. Its general disposition in the 
housing is shown in fig. 3. The wooden spacing piece which is sometimes in position on delivery 
should be removed from between the tail ends of the strips of the corrector, and the coil (9) fitted 
into this space, i.e. between the free ends of the strips. It is fitted, with the engraved end farthest 
from the skin of the aeroplane, by means of the two larger screws which should be loosely fitted at 
this stage. Two soft metal washers are placed between the stnps and the screw heads. 


29. The coil can be rotated between the strips and being so rotated the markings 0, 8, 2, 6, 
16, 14, 4, 12 or 10, which are engraved on the top of the coil, appear in turn in the hole in the long 
strip. These details can be seen in fig. 4. The markings tally with the threaded insert in which the 
third, or selector screw (19) is located. The coil should be rotated until the marking 0° appears, 
when the selector screw should be inserted into its socket. In this position the correction device is 
inoperative. When the selector screw (19) has been tightened it should be locked by turning up 
the end of the plate (16) against one of the sides of the hexagon head of the screw. 


Housing 

30. The housing is illustrated in fig. 3. The centre section is attached to the housing fairing 
former (31) by a bracket to which it is bolted and the nose and tail sections attached. The tail section 
is attached by screws (32) round its periphery and the nose section by a single screw (33) at its centre. 
The fairing (34) which encloses the tube assembly and is about 93 in. high is of sheet aluminium 
22 s.w.g. It is sometimes mounted upon an inner former, to keep its shape, and is fastened to the 
skin of the aeroplane by a suitable flange and to the housing, at the housing fairing former line. 
The housing is fixed in position so that the nose points to the front of the aeroplane. 


31. When the housing is fixed in position with the fairing attached, the box drive should be 
clamped to the support tube of the tube assembly, inside the aeroplane. This should be positioned, 
whenever possible, so that when remote control is to be used, the guide tubes are in a favourable 
position for the run of shafting to the controller and indicator and the cursor so disposed that 
it can be read accurately. The tube assembly can now be tightened. 


Adjustment 


32. Referring again to fig. 3, the bolts (35) clamping the box drive to the support tube should 
be slackened and the box drive revolved until the cursor is in the best position for accurate reading. 
The clamping bolts should then be re-tightened. The loop should be set athwartships, with the red 
end of the former nearest to the tail of the aeroplane and held there. The portion of the box drive 
which is attached to the drive or torque tube should then be rotated, its clamping bolts (36) having 
previously been slackened. Rotation should be made until the cursor reads 0 degrees on the rotating 
scale ring, when the clamping bolts should be re-tightened. This adjustment is made to the nearest 
tooth of the toothed wheels and final exact adjustment is completed by loosening the fixing screws 
on the cursors of the indicator and box drive and setting them exactly. Both should read 0 degrees. 
The loop rotates approximately 400 degrees and is usually set to rotate 20 degrees on either side 
of 0 degrees in order to provide ample overlap. Set screws (23) and (24), to be found in each of the 
clamps, one on the support tube and one on the torque tube, should be removed and a No. 26 drill 
entered through the tapped holes and drilled through each tube. The scale ring will have to be 
removed, by unscrewing four screws (37) on the base of the box drive, for this purpose. The set- 
screws should then be replaced and screwed in firmly, after which the scale ring should be replaced. 


Controller and indicator 


33. When the loop and its drive equipment have been fixed into position and adjusted, the 
indicator and controller should be mounted in the aeroplane in a position that will be convenient 
for operation. Each is fixed to the aeroplane structure by screws, using the lugs provided. Con- 
venience for fixing the tubing which carries the shafting is a factor of importance when locating 
the selector and controller. 
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Casing 

34, The casing is attached to the aeroplane structure by cleats, and is joined to the guide tubes 
of the controller, box drive and indicator by unions and lubricating unions. It is essential when 
fixing the casing to give special attention to two points, namely, that no sharp bends are incurred, 
and that the total of all the bends between the controller and the box drive or between the box drive 
and the indicator do not exceed exceed 360 degrees. At the points where unions are used to join 
two pieces of casing together, or where unions join the casing to the guide tubes, the ends of the casing 
and guide tubes are bell-mouthed to ensure an absolutely free run for the shafting and to obviate 
any possibility whatsoever of the shafting catching or being subject to friction at any junction. 
All casing junctions are pinned to prevent disengagement or any extension in the length of the run 
by partial disengagement at a joint or joints. The connection of each unit to the other is normally 
by the rule of like colour to like colour, namely, yellow to yellow and red to red, but when the loop 
is mounted to project below the aeroplane, the casing has to be assembled between unlike colours 
on the box drive and indicator guide tubes. 


Shafting 


35. When the equipment has been assembled and the casing runs fixed, one screw should be 
removed from each of the four guide tubes and each tube, at the freed end, swung out clear of the 
worm gear wheel. The correct length of shafting is cut with a bolt cropper and the ends ground to 
a cone. Each length should then be inserted into its respective casing run, through the guide tubes, 
until an equal amount of shatfing extends from each guide tube. Both the loop and the indicator 
should then be rotated until they each register 0 degrees and, having made sure that in each case the 
shafting extends equidistantly from each guide tube, they should be swung back into position and 
the retaining screws replaced and screwed up. When swinging the guide tubes back into position 
care should be taken to ensure that the shafting and toothed wheel mesh properly. The protecting 
casing for the ends of the shafting which project from the guide tubes of the box drive—controller 
run can now be assembled and fixed. 


Anti-torsional units 

36. The drive box—indicator shafting requires anti-torsional units to be fitted to each of the 
free ends of the guide tubes of the box drive and indicator. These are attached by means of the unions 
provided which are clamped to the guide tubes. The beads are then assembled by clamping them 
one to each end of the shafting by the screws provided in each bead, after which the anti-torsional 
tubes are passed over the beads and clamped by the unions which receive them. Minor adjustments 
to give exact coincidence between cursor and dial should be made at this stage, after which all clamps 
and screws should be finally tightened and clamped. 


37. All metal parts are zinc-sprayed and enafmelled black. Certain metal parts are cadmium 
or zinc-plated. Care should be taken to ensure that cleanliness and free working conditions are 
maintained. Lubrication should be made in all cases by anti-freezing oil or grease according to the 
purpose of the part lubricated. 


OPERATION 

General 

38. The loop is connected by means of the plug which is attached to the dumet 4 cable pro- 
jecting from the box drive. This plug fits into a socket which is attached to the dulocapmet 2:5 
cable run and terminates in another plug which is used to make direct plug-in connection with a 
sense unit in turn connected to the receiver, The fixed aerial of the aeroplane is also connected to 
the sense unit by means of a plug and socket, for sense finding purposes. The trailing aerial of the 
aeroplane is not to be used for this purpose. 


39. The sense unit, which is used in conjunction with the receiver R1082, is illustrated in fig. 11. 
It comprises two switches (1) and (2) and a variable resistance, suitably housed and provided with 
a socket (3) to make connection with the loop connection plug, a plug (4) to make connection with 
the receiver, a socket (5) to take the plug connection from the fixed aerial, and a plug (6) to connect 
the fixed aerial with the receiver. The switch (1) has three positions engraved D/F, SENSE and 
TRAFFIC. The other switch (2) has two positions engraved RECIPROCAL and BEARING. 
This latter switch has SENSE engraved upon its operating handle, and a reminder, SELECT 
MINIMUM, is engraved on the case immediately above this handle. The resistance operating knob 
is engraved INCREASE. 


40. The switches of the sense unit perform the following functions. When the three-position 
switch is placed in the D/F position it disconnects the fixed aerial enabling the loop to be used alone. 
When the switch is placed in the SENSE position the fixed aerial is connected to the receiver through 
the variable resistance, the loop still being connected. When placed in the TRAFFIC position, the 
fixed aerial is connected directly to the receiver. The two-position switch enables the connections 
of the loop to be reversed. 


41. The detailed operations for obtaining D/F bearings with any given receiver will be found 
in the chapter appropriate to that receiver, but the method of using the screened loop aerial, type 3, 
as given in this chapter is applicable generally. 

42. The loop may be used directly or through remote control. When used directly, the 
position of the receiver will be sufficiently close to enable the operator to make simultaneous adjust- 
ments of both receiver and loop. When used with remote control the controller and indicator will 
be installed near the receiver and the operator will rotate the loop, by means of the controller, and 
observe the indicator readings, whilst using the receiver. 

43. Cursors are provided which are engraved to read above and below a zero line. These 
markings are universal in the case of indicator cursors, but are of two different types for the box 
drive scales, depending upon whether the loop is mounted above or below the aeroplane. [or 
calibration purposes, special marking cursors are provided. They are fixed in place of the normal 
cursor during calibration, and removed and stowed away for future use when the calibration has 


been completed. 
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44, The operation of taking an ordinary D/F bearing resolves itself into the simple process of 
identifying and tuning the receiver to a suitable transmitter and, with the loop connected to the 
receiver, rotaing the loop whilst simultaneously listening to the transmitter. The strength of the 
signal heard in the head receiver telephones will vary as the loop is rotated, and at two points in each 
revolution of the loop the signal will fall to a minimum. If the scale on the indicator is observed it 
will be found that the two readings at which these minima occur are separated by 180 degrees. One 
of these minima is the bearing of the station from the aeroplane heading and the other the reciprocal 
of the bearing. 

45. The ambiguity of 180 degrees can be resolved by dead reckoning. It may also be resolved 
by obtaining a second bearing on the same transmitter a few minutes later or by obtaining a bearing 
on another transmitter. In order to resolve this ambiguity at the same time as the bearing is taken, 
however, sense-finding arrangements are provided. 
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46. With the loop aerial connected to the receiver, two signal minima are obtained, by rotating 
the loop, which are 180° apart. To determine which of these minima corresponds to the direction 
from which the signal has arrived, the sense aerial should also be connected to the receiver through 
an adjustable resistance. The combination of the signals picked up by the loop and the sense aerial 
then produces a heart-shaped or cardioid polar diagram in place of the figure-of-eight which is 
produced by the loop alone. The single minimum of the heart-shaped diagram is displaced by 90° 
from the two loop minima on the loop scale. By maintaining a series of fixed conventions for the 
loop aerial and the sense aerial connections and positions, it is possible to arrange that the heart- 
shaped minimum is always 90° higher than the loop bearing minimum and hence 90° Jowery than the 
reciprocal minimum or vice versa. The screened loop aerial, type 3, is connected so that with the 
sense switch in the “bearing’’ position the cardioid minimum is 90° higher than the loop bearing 
minimum on the loop scale, and the cardioid maximum 90° lower than the loop bearing minimum 
on the loop scale. 

47. In practice, sense determination is facilitated in the following manner. The indicator has 
an arrow with the word SENSE engraved with it and filled in red. This arrow is at an angle of 90 
degrees counter-clockwise to the main pointer. Similarly the scale ring attached to the box drive 
has two sets of scale markings, one under and one over the central scale. One of these scale markings 
is engraved in red and is 90 degrees clockwise advanced in phase with the other markings. The 
application of these scales to the determination of sense in practice is described in the following 
paragraphs. 


Bearing 

48. With the switch of the sense unit in the TRAFFIC position a suitable transmitting station 
should be identified and the receiver tuned to receive it. The fixed aerial should then be disconnected 
at the receiver and the station listened to with only the loop connected. The loop should now be 
swung through 360 degrees, observing at the same time, the readings of the two minima on the 
indicator. When using the remote indicator the readings should always be taken on the correction 
curve at the zero line intersection. Very broad minima should not be used if another suitably 
located transmitter can be selected which will give better minima. It should be borne in mind that 
the broader the minima, the less will be the accuracy. Having obtained satisfactory minima the mid- 
point of one should be carefully noted. This may be either the bearing or its reciprocal. 


Determination of sense 

49. The same procedure should be used as indicated for obtaining a bearing and after noting 
the reading the loop should be swung so as to bring the sense arrow into the position previously 
occupied by the main reading of the cursor, or when using the loop without remote control, until 
the cursor occupies a position which gives a similar reading on the red scale. The fixed aerial should 
then be re-connected and the switch turned to SENSE. The connection of the loop should now be 
reversed by means of the switch provided on the sense unit, repeatedly changing over and observing 
the change in the signal strength from one position to the other. The variable resistance incorporated 
in the sense unit and connected in series with the fixed aerial, may require adjustment to produce 
the maximum change. 

50. The reversing switch is engraved in white characters, at one position BEARING, and at the 
other RECIPROCAL. If the minimum occurs at BEARING then the figure noted on the scale is 
the bearing. If the minimum occurs at RECIPROCAL then the figure is the reciprocal. 

51. Whenever any modification is made to an installation, and in the case of a new installation, 
it is essential to remove any doubts in regard to sense and bearing by making a check as early as 
possible on a station whose bearing is known. Unless it can be assumed with confidence, by previous 
exact comparison, that the installation functions correctly, no reliance can be placed upon bearings 
obtained by this method. It is therefore essential to be able to assume constant installation conditions. 


CALIBRATION 


92. After installation, and at certain subsequent periods, the D/F equipment must be 
calibrated in order to ascertain the magnitude and distribution of the errors due to distortion of 
the electro-magnetic field of a received wave, by the metallic structure of the aeroplane. These 
calibrations must also be checked in flight. 

53. <A re-calibration must be carried out whenever any of the following conditions come into 
being :— 

(i) If a serious discrepancy is revealed between the ground calibration and the results obtained 
in the air. 

(ii) When any major modification is made to the aeroplane structure, for example, the addition 

of armour plating, a change of engine or fuel tank within the fuselage, the addition or 
removal of a fixed W/T aerial or aerial mast, or any structure external to the aeroplane. 


(iii) When a compass has been re-swung (in accordance with K.R. and A.C.1.762), but this is 
not essential in time of war. 


(iv) In the case of an aeroplane of wooden or composite construction, when any modification 
or repair is made to the aeroplane bonding system. 


(v) Every three months. 


54, The errors which can affect D/F readings vary in magnitude, reaching a maximum value 
in each quadrant of relative bearing, and are therefore usually referred to as quadrantal errors. 
The maximum errors, however, rarely occur exactly at the quadrantal points. They are usually 
from about 6 to 12 degrees and have the effect of giving a blurred minima. A complete calibration, 
that is, a series of readings on more than 24 points, must be performed on either the 150 to 500 ke/s 
band, or on the 500 to 1,200 kc/s band. If the complete calibration is made on one wave band, it 
must be checked carefully on not less than 8 points on the other wave band, 


55. The calibration must be performed by competent personnel who have a knowledge of 
navigation. The essential requirements are, a suitable site and suitable sources of radio signals. 
With regard to site and apparatus required, Chapter 9, Section 6 of this publication should be 
consulted. As suitable sources of signals, broadcasting stations are usually satisfactory. If possible, 
stations within 150 miles, but not in the immediate vicinity, should be selected. The sources chosen, 
with their frequencies, should be noted for future use. In time of war a local oscillator such as a 
T1083 on low power should be used, provided it is } mile or more away and can be accurately sighted. 


56. Having chosen the signal source or sources to be employed, the true bearing, at the position 
where calibration is to take place, should be measured accurately by means of a suitable map and 
protractor. The true bearing, thus found, must be converted into the magnetic bearing by applying 
the magnetic variation, the value of which is usually given on the map from which the bearings 
are taken. The magnetic bearing must be used for the purpose of calibration. 


57. Immediately before the calibration, the aeroplane compass must be swung on 16 points 
and a deviation card compiled. The following preliminary tests of the D/F equipment should also 
be made. 


(i) The D/F loop should rotate easily in its bearings without play. 


(ii) The scale and cursor should be examined for security, and also to verify that they are 
easily readable without parallax error. Where a remote indicator is also fitted, the readings 
on the scale on the box drive and on the selector should agree substantially at several 
points on the scales. 


(iii) The connections of the D/F loop to the receiver should be examined carefully and it should 
be ascertained that the combination of loop aerial and receiver is working normally. In 
particular, close attention should be paid to the following :— 


(a) The connections and cleanliness of the plugs and sockets at the loop of the receiver. 


(b) The electrical contact between the metal earthing flange on both loop and receiver 
and the metal screening of the cable connecting the two. 


(c) The earthing of the D/F loop at its point of attachment to the structure. 


(2) Continuity in both leads of the dumet 4 and the dulocapmet 2-5 cable connecting the 
loop and the receiver. 


(iv) With the aeroplane clear of hangars, etc., and the tail plane at flying level, the receiver 
should be tuned to one of the signal sources and the quality of the minima on both true 
and reciprocal readings tested. For this test the aeroplane should be heading approximately 
toward the signal source. The minima should be sharp enough to read to an accuracy of 
-+ } degree and the reciprocal bearing which should be 180 degrees from that of the true, 
to an accuracy of the same order, If these conditions are not satisfied, an observation 
should be made on another signal source, and if this also proves unsatisfactory, the installa- 
tion should be examined for the following possible defects :— 


(a) The loop not properly earthed to the structure. 


(b) A higher resistance (due to faulty connection, etc.) in one side of the loop circuit 
than in the other. 


(c) The electrical centre of the loop incorrectly determined. 


The fixed aeroplane aerial is connected to the sense unit and all tests should be made with 
the switch on the sense unit in the D/F position, i.e. with the aeroplane fixed aerial dis- 
connected. 


(v 
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When it has been ascertained that the complete installation is satisfactory, calibration 


may be commenced. 


(1) 


(ii) 
(iii) 


(iv) 


(v) 


(vi) 


(vii) 


(viii) 


Calibration must be undertaken during the period two hours after sunrise to two hours 
before sunset. 


The aeroplane to be calibrated must be equipped with its full military load. 


The aeroplane, with the tail at flying level, should be wheeled to a level spot on the aerodrome, 
well clear of metal hangars or other high metallic objects. (The compass swinging base 
will be suitable only if it satisfies such conditions.) 


The aeroplane should be lined up, by its compass, on the measured bearing of the source, 
the deviation being taken into account and the D/F reading observed. The accuracy to 
be desired is 0 degrees to + 4 degree. If it differs by more than 1 degree from zero the 
discrepancy may be due to any one of the following:— 


(a) Site error. 
(b) Index incorrectly set. 
(c) The D/F loop fitted asymmetrically with respect to the framework of the aeroplane. 


Where the site is well chosen, the measured bearing may be accepted as the reference 
bearing and the index set accordingly. 


The aeroplane should then be swung through an angle of 360 degrees in steps of 12 to 15 
degrees and the compass and D/F scale readings noted and recorded at each point. The 
bearing reading of the D/F scale should always be taken and not the reciprocal. It will be 
found helpful if the aeroplane is turned counter-clockwise, which causes the scale readings to 
increase from zero to 360 degrees. 


If the compass readings are taken from the pilot’s compass, care should be taken to see 
that the control (steering) column is in the normal flying position. The compass should be 
lightly tapped before taking a reading in case the pivot is sticking. Also, no loose metal 
objects such as keys, screwdriver, pairs of telephones and so forth may be brought within 
three feet of the compass when taking readings. 


The readings thus obtained may now be tabulated, in the manner shown in the example 
given in the table below. It should be noted that the compass reading, corrected for 
deviation, is added to the D/F scale reading to produce the W/T observed bearing, (magnetic). 
Where the result of this addition produced a figure of more than 360 degrees the correct 
figure can be determined by subtracting 360 from the addition. A separate table should 
be completed for observations on each frequency band. 


Aeroplane: No.: Where swung: Stn. on which 





calibrated: 
Frequency: Date: 
| 
(a) (d) (c) (d) 
| Aeroplane D/F W/T Bearing W/T 
Compass | De- Head Sri (Magnetic) Bearing Error Remarks 
Reading | viation (Magnetic) RacAtn Observed (Magnetic) 
! (a+b) 8 (c+d) Measured 
2 jl 13° | 47° 60° 62° —2° Sharp 
34°} 444° 353° 24° 593° 62° —2}° = 
3012 | + —2° 229° 126° (425° — 360°) 62° 4.3° os 


(1x) 











From the table a curve of errors should be drawn on squared paper, the error being plotted 
against the D/F scale reading. In cases where some of the points (errors) do not lie on a 
smooth curve it is advisable to check these points, paying particular attention to the 
compass readings. Observations taken on each frequency band must be checked against 
the curve, which can be drawn together, to confirm that they agree substantially. In 
most cases it is advisable also to plot a curve of the compass deviations as errors may arise in 
interpolation. 
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(x) 


(x1) 


(xii) 


(xiii) 
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The quadrantal error corrector should now be calibrated and a correction adjustment 

made in the following manner :— 

(a) If the curve of errors shows a greater positive than negative degree of error, or vice 
versa, e.g. +10 degreesand +11 degrees with —5 degrees and —6 degrees, or — 10 degrees 
and —11 degrees with +5 degrees and +-6 degrees, the loop and its cursor are not 
correctly aligned. This fault should be rectified by moving the cursor, +24 degrees 
respectively in the above example, and the calibration repeated. 


(b) The average degree of error can be found by adding together the maximum error in 
each quadrant, irrespective of sign, negative or positive, and dividing by 4, e.g. —4 
degrees +4 degrees —4 degrees +4 degrees=16 degrees. The average is therefore 
4 degrees. 

(c) The average error having been found the selector screw (19) in fig. 4 should be removed 
and the corrector (9) rotated until the marking corresponding most nearly with the 
average error appears in the hole in the long strip. The selector screw should then be 
replaced and the three hexagon-headed screws (17, 18 and 19) tightened. After 
tightening, these screws should be locked by turning up the edges of the soft metal 
washers. 





——- — 


Fic. 13-—-SCALE OF INDICATOR, WITH ).E. CORRECTION CURVE 


The aeroplane must be re-calibrated and the residual errors plotted on the squared paper 
with the original curve. 

From the completed curve the corrections to be applied when using the loop may be 
tabulated against the scale readings on the card (Form 2026) supplied for the purpose. 
This card should be placed in such a position in the aeroplane that it can readily be seen 
when taking D/F bearings. It must be remembered that the correction is the inverse of 
the ervvor: e.g. if the error is +3 degrees the correction to appear on Form 2026 will be —3 
degrees. The Form 2026 must be filled in completely, that is on both sides. 


With the normal working cursors removed and the marking cursors fitted in their place 
on the box drive and the indicator, the quadrantal érror correction curve, as tabulated in 
(xii) above, should be plotted and drawn in pencil on the prepared surface of each of the 
scales on the box drive and the indicator, using the bevelled edge of the marking cursor 
as the reference line. This is illustrated in figs. 12 and 13. Fig. 12 shows the scale of the 
box drive developed to show the full scale with correction curve drawn upon it and fig, 13 
that of the indicator also with its correction curve. A marking cursor is illustrated in fig. 9, 
Having completed the curve the marking cursor should be removed and the normal working 
cursor replaced in each instance. It is essential before changing cursors to lock the loop 
rotating drive, and to ensure that the reference lines on the cursors are set at the same 
figure on the scale in the box drive and the indicator. Bearing and correction can now be 
tead directly on each scale. 


APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. All the parts of the Loop Aerial or 
its accessones have not been listed, only those spares for which reference numbers have been allocated. 
Each installation requires certain groups of parts and accessories which are given in A.M.O, N, 937/39. 
In ordering spares the appropriate section of AIR PUBLICATION 1086 must be used. 
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Kef. No. Nomenclature | Oty | Remarks 
10B/10594 Aerial, loop, type 3 Wound moulded former only. 
Including four cradle fixing 
screws and nuts. 
Accessories :— 
Box 
10B/10619 Drive, type 1 1 For remote control. Including 
7 two cursor fixing screws. 
10B/11523 Drive, type 2 ] For direct drive, not for remote 
control. Including two cursor 
fixing screws. 
10B/21 Coil, Q.E. correction 1 
10A/11008 Cover, type 9 1 For R.A.F. Form No. 2058 
10B/11053 Cradle, former l 
Cursor 
10B/11472 Type | I For loop above aeroplane. 
10B/11473 Type 2 l For loop below aeroplane. 
10B/11474 | Marking, type 1 For loop above aeroplane. For 
initial calibration. 
10B/11475 Marking, type 2 For loop below aeroplane. For 
, initial calibration. 
Housing 
10B/10592 Centre section, l 
10B/10591 Nose section I With fixing bolt (10B/84) and 
spring washer (10B/141). 
10B/10593 | Tail section 1 With 6 fixing screws. 
Plugs 
10H /9872 Type 101 I 
10H/10953 | Type 117 1 
>cales 
10B/11470 Box drive, type 1 I For remote control. Including 
four fixing screws. Screws 
suitably attached to scale. 
10B/11471 Box drive, type 2 ] For direct drive. Including 
brake and four fixing screws. 
Screws suitably attached to 
scale. 
10H/11051 Sockets, type 63 I 
Strips 
10B/19 Q.E. correction, long ] Includes screws, nuts and 
washers. 
10B/20 Q.E. correction, short | Includes screw and washer. 
Tubes 
10B/11054 Driving (torque) I Complete with cradle fixing nut 
| and grub screw. 
10B/11524 Support 1 Complete with top bearing and 
including four bolts and nuts 
for fixing flange. 
10B/11525 Wheel, hand 1 
Remote controls:— 
10J /10602 Casing, rigid, type E2 As required. 
10J/10595 Controller, type E2 1 
10] /10601 Fittings, anti-torsional type, El 2 
10 J /10596 Indicator, type E2 J] Complete with one cursor 
marking, type 3. 
10J/11657 Cursor marking, type 3 For initial calibration. 
10] /8594 Shafting, type E1 As required. 
10] /11037 Union, lubricating type E2 8 
10B/22 Titting, alignment For aligning loop in housing. 
Cable 
9E/1854 Dulocapmet 2-5 As required. 
5/1328 Dumet 4 As required. 
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H.T. ELIMINATOR, TYPES A, B AND C 


(Type A, Stores Ref. 5A/1434) 
(Type B, Stores Ref. 54/1435) 
(Type C, Stores Ref. 5A/1436) 


INTRODUCTION 


1. The H.T. eliminators, types A, B and C, have been introduced to supplement existing 
methods for the supply of anode current to ground station receivers. The general design of all 
three types is similar but manufacturers have been allowed considerable latitude in the actual 
production, provided that their instruments meet the requirements of the service. The particular 
eliminator illustrated must be regarded only as a typical one. 


2. The type A eliminator is designed to operate on a supply at 200-250 volts, 50 cycles, 
the type B on 100-110 volts, 100 cycles, and the type C on 100-110 volts, 50 cycles. The output 
voltage is the same in all types, viz. from 115 to 125 volts, when working into a D.C. load of 
4,000 ohms. A neon lamp is incorporated in the eliminator to stabilize the output voltage, and 
consequently the rise of output voltage does not exceed 5 volts if the eliminator is used to supply 
a D.C. load of 12,000 ohms, Thus, the eliminator is capable of maintaining 120 volts at the H.T. 
terminals of a receiver taking a total anode current of 30 mA. If, however, it is used to supply a 
receiver taking only 10 mA, the H.T. terminal voltage will not exceed 125 volts. 


3. The smoothing chokes and condensers incorporated in these eliminators are of generous 
dimensions, in order to reduce the A.C. ripple voltage to a very low value (below 0-01 volt R.M.S.). 
An eliminator designed solely for operating an ordinary broadcast receiver may have a much 
larger ripple voltage than this, and so be entirely useless for the reception of faint telegraphic 
signals, 


4. The weight of the eliminator illustrated is 20 Ib., its overall dimensions being approximately 
10 in. by 8 in. by 9 in. 


GENERAL DESCRIPTION 


9. The theoretical circuit diagram is shown in fig. 1. The eliminator input is connected to 
suitable A.C. mains, the primary winding of the input transformer being fed through a double-pole 
““ on-off ’’ switch. Three tappings are provided on the primary winding, in order to allow each 
type to cover a certain voltage range, e.g. in the type A instrument the tappings are engraved 
(1) 210 VOLTS ; (11) 230 VOLTS; (iii) 250 VOLTS. The secondary winding supplies an alternating 
voltage to a metal rectifier which is connected in a voltage-doubling circuit. Two 4u.F condensers 
C,, C,, are connected in series across the outer terminals of the rectifier, acting as a reservoir from 
which the D.C. output is drawn. The secondary winding of the input transformer is connected 
between the mid-point of the rectifier and the mid-point of the two reservoir condensers. 


6. [he smoothing system consists of two iron-core chokes, L,, L,, and two condensers 
C,,C,. The inductance of each choke is of the order of 20 henries and in the particular eliminator 
illustrated each smoothing condenser has a capacitance of 2uF. As already stated, eliminators 
of different origin may differ slightly in such details. The output terminals of the eliminator are 
connected to the terminals of the second smoothing condenser. The neon lamp voltage stabilizer 
: connected across the output terminals, in series with a small safety resistance R,, of the order 
of 120 ohms. 
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Fic. 1. ‘Theoretical circuit diagram. 


CONSTRUCTIONAL DETAILS 


7. The external appearance of the eliminator is shown in fig. 2. The components are 
assembled on a mild steel base which is fitted with four rubber feet. The base also carries a small 
panel (1) of bakelized fabric board or a similar insulating material. This panel is bushed at (2) 
for the entry of the input leads which are of twin flexible cable. The switch (3) is of the double-pole 
type, the panel adjacent thereto being engraved to show the ON and OFF positions. The 
output terminals (4) are fitted with insulated binding screws. The eliminator is fitted inside a 
mild steel cover, which is generously perforated to allow for ventilation. The neon lamp may be 
withdrawn through an orifice which is covered by a square plate (5) secured by four screws. 
The whole cover is also readily removable by removing six small bolts which secure the cover 
to the base. 


8. Fig. 3 shows the assembly of the components. The metal rectifier (1) is supported at one 
end by the panel, and at the other by a mild steel bracket. The input leads to the transformer (2) 
are soldered directly to tapping points on the windings. The voltage adjustment tappimgs are 
taken to three sockets and mounted on an insulating plate (3). Contact between the input lead 
and the appropriate transformer tapping is obtained by means of a screw which is inserted under 
the base. 


9. The two smoothing chokes (4) (5) are connected in series in the positive output lead. 
The condenser block (6) contains the reservoir and smoothing condensers ; the connections are 
shown in the bench wiring diagram, fig. 4. 
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10. The neon lamp voltage stabilizer (7) is fitted in a 4-pin valve socket. The electrodes are 
connected between the pins corresponding to “‘ anode ”’ and “ grid ’’in a triode. The small series 
resistance (8) is connected between the ‘‘ grid ’”’ and “ filament ”’ soldering tags on the valve-holder, 
but the latter is merely an anchoring point and has no internal connection with the neon lamp. 


OPERATION 


11. Before connecting the eliminator to the supply, the transformer tap should be fitted into 
the correct socket, according to the mains voltage. The output terminals should then be 
connected to the receiver. Finally, the flexible input leads should be connected to the supply 
mains via 5-ampere fuses. Ensure that a neon lamp is inserted in the appropriate socket. On 
switching on the eliminator the neon lamp should glow; this may be observed through the 
ventilating louvres. The receiver should then be switched on. If separate controls are provided, 
the L.T. circuit should be closed before the H.T. circuit. 


12. It is important that the above procedure of switching on the eliminator before the 
receiver should be invariably adopted (see para. 17). 


SNANCE AND PRECAUTIONS 


13. The eliminator must be fitted in such a position that a free circulation of air may take 
place around and through it, e.g. it should not be installed in an unventilated cupboard. On no 
account must any object be placed on top of, or close to, the sides of the instrument. 





14. The cover should be removed periodically for the removal of dust from the interior by 
means of bellows. Care must be taken not to bend or otherwise damage the radiating fins of the 
rectifier unit, or to break any soldered connections. 


15. The life of the neon lamp is of the order of 1,000 hours of use. A record of the 
employment of each eliminator should be kept, and the neon lamp replaced accordingly. 


16. The output voltage should be checked daily. For this purpose it is essential to use a 
high resistance voltmeter, e.g. voltmeter 0-150 volts (Stores Ref. 5A/880). The voltage should 
not be above 130 volts off load nor below 110 volts on load. 


17. Towards the end of its life, the neon lamp becomes “ hard,’’ and consequently requires 
a higher voltage to establish the initial current through it. This initial establishment of current 
is referred to as “striking.’’ Once striking has occurred, an appreciably smaller voltage is 
sufficient to maintain the current through the lamp. Since the output voltage of the eliminator 
with no load is necessarily higher than when the load is connected, it is obvious that striking will 
more readily occur when the load is disconnected than when connected. For this reason the 
eliminator must always be switched on, and the lamp observed to glow, before switching on the 
receiver. 


18. If the neon lamp fails to strike under the above method of operation, it has become too 
“hard ”’ for service and must be replaced. If the output voltage is found to be above the higher 
limit given in para. 16, the neon lamp should be replaced by a new one and the output voltage 
again measured. If no improvement is effected, the voltage of the A.C. mains may be above its 
nominal value and the input voltage tap should be adjusted accordingly. On no account should 
any receiver be used with a higher voltage than that for which it is designed. 


19. Care must be taken that the output terminals are never short-circuited while the input 
terminals are alive. In this connection it is important to note that the chassis and cover are 
connected to the negative output terminal. Such a short-circuit may completely destroy the 
rectifier and possibly damage the chokes, transformer and condensers. This possibility is almost 
entirely avoided by strict adherence to the routine of disconnecting the input terminals from 
the supply before connecting or disconnecting any leads in the output circuit. 
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20. At the time of making the daily voltage test, the leads from the eliminator to the receiver 
should be examined, taking care that the connections are sound and make good contact at all 
terminals, plugs and sockets. All leads connected to terminals should be fitted with cable-ends 
(either eye or fork type) into which all strands of the cable are properly soldered. Much receiver 
noise can often be traced to broken strands, loose terminals, corroded contact surfaces and 
similar, faults. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following stores reference numbers are listed for information. When ordering, AIR PUBLICATION 
1086 should be consulted. 


et 








Ref. No. Nomenclature. Remarks. 
54/1434 Eliminator H.T., type A a .. | 200-250 volts, 50 cycles. 
5A/1435 Eliminator H.T., type B zis .. | 100-110 volts, 100 cycles. 
5A/1436 Eliminator H.T., type C ay .. | 100-110 volts, 50 cycles. 


9A/1624 Lamp, neon ‘a si i a — 
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Fic. 1.—MICROPHONE, TYPE 21, WITH OXYGEN MASK, TYPE D 
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MICROPHONES, TYPE 21 AND TYPE 26 
(Stores Ref. 10A4/11994 and 10A/12571) 


INTRODUCTION 
1. The microphones, types 21 and 26, have been designed to supersede the microphone type 19. 
They have approximately the same overall sensitivity, and offer the following advantages :-—. 
(i) Considerable reduction in weight and dimensions. 
(ii) Greater response to the higher speech frequencies. 
(iii) Improvements in various mechanical features. 
2. The microphone, type 21, comprises the microphone, type 20, complete with a screened cord, 


type Q, and a plug, type 119. Similarly, the microphone, type 26, consists of a microphone, type 25, 
complete with plug and cord. 


3. Microphones, types 21 and 26, are identical in construction except for certain mechanical 
features which render them suitable for operation in different types of mask. The microphone, 
type 21, has been designed for operation in conjunction with the mask, oxygen, type D, whilst the 
microphone, type 26, is intended for use with masks, oxygen, types E or F. 
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Fic. 2.—FREQUENCY RESPONSE CURVE OF MICROPHONE, TYPE 21 


4. The microphones have been designed so as to give maximum response to speech frequencies 
between’400 and 3,000 cycles per second. Outside these limits the response falls off sharply. 


5. The frequency response curves of these microphones, as measured in their appropriate 
oxygen masks are shown in figs. 2 and 3. For purposes of comparison, the response curve of the 
microphone, type 19, has been shown dotted in each diagram. 


6. It will be seen that the major resonance has been shifted to a higher frequency in the later 
designs, resulting in an improved response at the higher voice frequencies, The acoustic coupling 
in the mask, type E, is tighter than that in the mask, type D, and this accounts for the slight differences 
in the response curves of the microphones, types 21 and 26. The D.C. resistance of the windings 
is approximately 50 ohms, and the impedance is 250 to 300 ohms at 1,000 cycles per second. 


CONSTRUCTIONAL DETAILS 
General 
7. The description of the microphone is divided into three sections, the body, the cap and the 
casing of the instrument, Sectional views of the two microphones are given in figs. 4 and 5. 


Body 


8. The bodies of the microphones, types 20 and 25 are identical. They consist essentially of a 
moulding to which the magnetic system is attached by four screws which are screwed into lugs formed 
on the base of the nickel iron pole pieces. A screw through the back of the body secures the switch 
mechanism. 
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9. In order to seal the interior and ensure the correct air cavity at the back of the diaphragm, 
a disc of moulded material is fitted in the body so that it lies flush with the pole faces. _All air leaks 
are carefully sealed with a small quantity of bakelite varnish, and the screw holes are filled in with wax. 


10. The leads from the coil are secured to terminal posts which pass through the body moulding. 
The external cord connections to these terminals are protected by a rubber. band, in order to exclude 
moisture, 


Cap 

11. The moulded cap of the microphone screws on to the body and secures the Stalloy diaphragm. 
In order to prevent corrosion, the diaphragm is protected by a very thin disc of plioflm. ‘The cap 
of the microphone, type 25, is specially shaped so as to provide a pronounced lip for fitting into the 
aperture of the oxygen mask, type E or F. 


Casing 

12, A magnetic screen of soft iron forms the casing of the instrument. The case is secured to 
the body moulding by two screws, one of which provides the earthing terminal for the cord. An 
aluminium mounting disc is riveted to the casing of the microphone, type 20, in order to provide a 
means of attachment to the mask, type D. A bracket on the back’of the mounting disc provides a 
whipping post for the cord, type P. 


13. The microphone, type 25, is fitted to the mask by a different method and the mounting 
disc is much reduced in size. The terminals are protected by a moulded rubber band which fits over 
the edge of the cover into a groove in the cap. 


14. The external dimensions of the microphone inserts, exclusive of the aluminium mounting 
discs, are as follows:— 
Microphone, type 20 “ws aie 1§ in, dia. by 14 in. deep 
Microphone, type 25... us 1% in. dia. by 1} in. deep 


15. The weight of the microphone, inclusive of cord and plug is approximately 84 oz. 
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Moulded cap. 
Body moulding. | Moulded disc. 


Stalloy diaphragm. 
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PRECAUTIONS AND MAINTENANCE 
General 


16. These microphones require no maintenance, and no attempt should be made to remove the 
cap or cord. If any particular microphone gives rise to self oscillation of the A.F. circuits when it is 
plugged in, the connection of the screening sleeve to the microphone casing and to the MIC-TEL plug 
should be examined. 


Prevention of ice formation 


17. At low temperatures, it has been found that ice formation may interfere with the working 
of the microphone. If it is probable that these conditions will be encountered, the instrument should 
be protected by fitting the cap with a cover of 80-mesh copper gauze. Ice formation will then be 
prevented by covering the surface of the gauze with a’thin layer of anti-freeze oil, type A. 
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Fic. 6.—GaAvUZE COVER FOR PREVENTION OF ICE FORMATION 


18. The construction of these covers, showing the manner in which they are fastened to the two 
microphones, is illustrated in fig. 6. It will be seen that the cover is made up from a gauze disc, which 
is cut in the manner shown in fig. 6a in order that it may be folded over the side of the microphone 
cap. The gauze is secured to the cap of the microphone, type 21, by means of a metal band, as shown 
in fig. 6b. The microphone, type 26, has a cap of a different shape, and the gauze is fastened by 
means of three turns of copper wire as illustrated in fig..6c. 
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APPENDIX 
NOMENCLATURE OF PARTS 


The following list of parts is issued for information only, When ordering spares for microphones 
the appropriate section of AIR PUBLICATION 1086 must be used. 
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Ret. .No. Nomenclature Oty. | Remarks 

10A/11994 Microphone, electro-magnetic, type 21 | Complete with plug and cord 
Principal components . 

10A/11993 Microphone, electro-magnetic, type 20| I On-off switch incorporated 

10A/11995 Tube, rubber 1 | Microphone terminal cover 

10H/10353 Cord, instrument, type 0 I | 4-way MIC-TEL cord 

10H/10991 Plug, type 119 L | 4-way MIC-TEL 

I0A/12924 Cover, gauze, antifreezing, type 3 L | 

10A/12571 Microphone, electro-magnetic, type 26 | Complete with plug and cord 
Principal components 

10A/12570 Microphone, electro-magnetic, type 25 | 1 On-off switch incorporated 

10A/12574 Cover, rubber 1 | Microphone terminal cover 

10H/10353 Cord, instrument, type O 1 | 4-way MIC-TEL cord 

10H/10991 Plug, type 119 | 1 | 4-way MIC-TEL 

10A/12925 Cover, gauze, antifreezing type 4 1 
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PURPOSE OF EQUIPMENT To provide remote control of the ground station transmitters, 
! types T.1087, T.1190 and T.1179 
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CONTROL UNIT, TYPE 88 
(Stores Ref. 10L/37) 


INTRODUCTION 


1. The control unit, type 88 (Stores Ref. 101/37) shown in fig. 1 has been introduced to provide 
remote control of the ground station transmitters, types T.1087, T.1190 and T.1179. This control is 
possible over a distance of at least 20 miles when utilizing 10 lb. per mile G.P.O. telephone cable. 
The unit, which is normally mounted on the receiver bench, is intended for use with ground station 
receivers, types R.1084, R.1188 or R.1168. 


2. Provision is made for the remote control of the transmitter H.T. supply thus enabling the 
operator to switch off the transmitter H.T. supply whilst receiving. For W/T operation a tone-to-line 
keying system is employed and for R/T operation speech currents are applied to the telephone line. 
Whilst transmission is in progress the sensitivity of the receiver is reduced, thus avoiding the 
possibility of the local transmission overloading the receiver. The unit requires a 24-volt D.C. supply. 


3. At the transmitting end of the circuit the ground station remote control unit, type 3 is 
employed. This control unit is described in A.P.1186, Vol. I, Sect. 6, Chap. 6. Due to the introduction 
of tone-to-line keying and audio frequency modulation over long lengths of telephone line, 1t has 
become necessary to undertake certain modifications to this control unit. These modifications are 
fully described in A.P.1186, Vol. II, to which reference should be made for these details. 





Fic. 1—CoNTROL UNIT, TYPE 88, FRONT VIEW 


4. The accessories required for use in conjunction with the control unit, type 88 are as follows:— 
(i) Morse key, type F. 
(ii) Telephones, head, type B 
(iii) Desk microphone, type 3 
These items are each fitted with cords which terminate in plugs, type 1. 


GENERAL DESCRIPTION 


5. It will be seen by reference to the theoretical circuit diagram shown in fig. 2 that the A and B 
telephone lines from the remote transmitting station are connected to the primary winding of the 
transformer T,, which has a ratio of 1 to 1. When the switch S, is in the SEND position a positive 
potential of 24 volts is applied to the telephone lines by means of the centre tap of the primary winding 
on transformer T,. The negative side of the 24-volt supply is connected to earth. 


6. At the remote end of the circuit the telephone lines are connected to the primary winding of 
a transformer having similar characteristics to that of T,; this transformer is not shown in fig. 2. 
The line current flowing in this circuit is used to operate the transmitter H.T. switching relay, which 
is connected between the centre point of the transformer primary winding and earth. As the current 
flows through the two sections of the primary winding of the transformer T, in opposite directions 
the possibility of the core becoming saturated does not arise. 

7. When the send-receive switch S, is placed in the SEND position, the positive of the 24-volt 
supply is also connected to the primary of the microphone transformer T, and to one side of the 
morse key jack J,. 

8. The RT/WT switch $,, when placed in the R/T position, connects the secondary of the 
microphone transformer T, to the line transformer T, and completes the microphone circuit to the 
negative of the 24-volt supply. The 500-ohm resistance R, is included in the microphone circuit to 
limit the activating current. Normally the microphone is connected to lines seven and eight of the 
cable form, but the break jack J, enables a local microphone to be used if required. 


9. In the W/T position the switch S, transfers the connections of the line transformer T, from 
the microphone transformer T, to the coupling winding of the transformer T,, which is associated 
with the type VI20 tone generator valveV,. In addition, the microphone circuit is broken and the 
filament and anode circuits of the valve V, completed. The resistance R, is included in the circuit 
for the purpose of reducing the 24-volt supply to 2 volts across the filament of the valve V,. 


10. The primary of the transformer T, is connected in the anode circuit of the valve V,; this 
circuit is completed by means of the contacts of the morse key which will eventually be inserted into 
the jack J,. The secondary of the transformer T, is so connectéd via the condenser C, and the grid 
leak R,; to the grid of the valve V, that it ensures oscillation. The primary of the transformer T, 
is tuned by the condenser C, to give oscillations at 1,500 cycles, and tone which may be keyed, is 
applied to the telephone lines. At the remote end of the circuit this tone 1s amplified and rectified 
and the D.C. output thus obtained, is employed to operate the keying relay. For this purpose the 
ee control, type 3, is employed, suitably modified in accordance with the leaflet mentioned in 
para. 3. 

11. The variable resistance R, is provided as an extra bias resistance for the H.F. valves of the 
receiver and may be adjusted to suitably reduce the sensitivity of the receiver, during the period of 
transmission. This resistance is short-circuited by means of the switch S, when placed in the “receive” 
position, thus restoring the receiver to full sensitivity. 


12. Two signal lamps PL, and PL, are included, one which is illuminated when the transmitter 
is operating, the other being controlled remotely and serving as a call lamp. The resistances R, and 
R, regulate the current flowing in these lamps to ensure long life. 


13. The output of the receiver is fed into the unit and appears on jacks J, and J,. 


CONSTRUCTIONAL DETAILS 


14. The control unit, type 88 shown in fig. 1 comprises a steel or wooden box having an inclined 
metal panel, attached to which, are the variable resistance R,, send-receive switch S,, indicating 
lamps PL, and PL,, RT/WT switch S, and the jacks J, to J, which are mounted at the base of the 
front panel. The unit is shown removed from its case in fig. 3; the valve filament resistance R, the 
oscillator and line transformers T, and T, respectively, are mounted on the top of the chassis. An 
underside view of the chassis is illustrated in fig. 4, the microphone transformer T, and the several 
resistances, condensers and jacks (J, to J,) are clearly shown. 

15. Three flexible connectors are permanently attached to the unit as shown in fig. 3, The 
screened cable terminating in a 10-pole socket (1), serves to connect the unit to the telephone lines 
from the remote transmitter 24-volt D.C. supply, microphone, telephones and the call lamp switch. 
The lead (2) terminating in a plug, type 1, is connected to the output of the associated receiver and 
the remaining lead (3), 1s provided as a means of connecting the side tone control of the unit to the 
H.F. stages of the receiver. 


16. The control unit is 12 in. long, 84 in. deep, 74 in. high and weighs 10 lb. Access to the 
interior of the unit for the purpose of replacing the valve is possible by removing the rear cover of 
the unit. 
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Fic. 3—REAR. VIEW OF CHASSIS 
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Fic. 4—UNDERSIDE VIEW OF CHASSIS 


OPERATION 


17. The unit should be connected to the associated receiver as shown in fig. 5, a pair of telephones 
must then be plugged into one of the jacks provided. For W/T transmission a morse key should be 
connected to the unit by means of the jack engraved KEY, and when it is desired to transmit R/T 
a carbon microphone should be connected to the jack engraved MICROPHONE. 


18. The WT/RT switch should then be moved to the appropriate position according to which 
method of transmission is being used, after which the send-receive switch may be operated to apply 
the H.T. to the transmitter. The side tone control should be adjusted to give a suitable signal level 
in the telephones when transmitting. 


MAINTENANCE 
19. Very little maintenance should be necessary with this unit and normally the valve should 
have a long useful life. —The valve may be checked for oscillation by connecting a pair of telephones 
across the contacts 3 and 4 of the 10-pole connector and holding the morse key down, when a 
continuous note should be heard in the telephones. 


20. Should the WT/RT switch contacts become dirty, a cure may usually be effected by 
applying a small quantity of carbon tetrachloride. This may conveniently be applied from a small 
clean can having a tapered spout. The 24-volt D.C. supply should also be checked periodically to 
ensure efficient operation. 
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Ref, No, 
10L/37 
10C/7906 
10C/964 
10H/1503 
10H/1505 
10H/1504 


10H/1739 


10A/11839 
10A/12082 


10A/12877 
10A/12811 


10H /488 
10C/7957 
10C/8017 
10C/530 
10C/1367 
10C/1932 
10C/6087 
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NOMENCLATURE OF PARTS 


The following list of parts is issued for information only. When ordering spares for this Control 


Nomenclature 


Control unit, type 88 


Principal components 


Condenser 
Type 125 
Type 896 

Connector 
Type 491 


Fitted with:— 


Plug, type 357 
Holder 
Valve, type 144 


Jack 
Type 1 
Knob 
Type 11 
Type 24 
Lampholder 
Type 51 
Type 47 
Plug 
Type 1 
Resistance 
e 104 
ns 107 
Type 801 
Type 1367 
Type 1932 
Type 6087 


Socket 
Type R 

Switch 
Type 152 
Type 541 


Transformer 
Type 3 


Type 400 
Type 401 


Valve 
VT.20 
Lamp 
Indicator 
Plug 
Type R 





Ref. in fig. 2 





Unit the appropriate section of AIR PUBLICATION 1086 must be used. 


, Four pins. 


a 


Remarks 


Ten pole, two locating pins 


For valve, 
type V.R.20 


Engraved “INCREASE” 


Flush type, green glass 


: Flush type, red glass 
. Telephone 


10,000 ohms 

50,000 ohms variable 
50 ohms 

500 ohms 

290 ohms 


- 110 ohms, wound on former 


1-8 in. long 
Two pole 


Three-pole, two-way, single 
wafer rotary 


L.F. with coupling coil 


L.F. microphone trans- 
former 
L.F. with centre tapped 


primary 


| Two pole 
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AERIAL SYSTEM, TYPE 18 
(Stores Ref. 10B/299) 


INTRODUCTION 


1. The aerial system, type 18, is designed for transportable use in conjunction with the general 
purpose wireless vehicle or substitutes therefor. It is intended for army co-operational purposes 
and replaces the flat-top aerial array originally fitted to the vehicle as described in Section 6, 
Chapter 8 of this publication. 


2. The aerial system is of the Marconi quarter-wave variety supported by a collapsible mast 
for which stowage is provided. The system is associated with a radial earth which is the earth 
mat, type 7. Coaxial cable is used between the aerial and the transmitter 1.1090 and receiver R.1084. 


3. Replacement of the flat-top aerial array necessitates certain modifications to the vehicle 
and to the aerial relay box. To provide for coaxial feeding, modifications to the T.1090 and the 
R.1084 are necessary. 


4. The aerial system consists of a 30-ft. telescopic steel mast which, in the erect position, is 
stayed by guys and associated equipment. For normal operation R4 aerial wire is provided, with 
a suitable field pole support and insulators, but for short distance working the mast constitutes a 
sufficient aerial system. In the normal system the aerial is inclined from the vertical. 


5. The system may be used with a slightly directional characteristic if desired. The general 
appearance of the aerial array, when associated with the vehicle, is shown, in the operating position, 
in the diagram of fig. 1, and, in the stowage position, in an inset to that diagram. 


GENERAL DESCRIPTION 


6. For mobile application the earthed quarter-wave aerial has certain advantages over the 
original vehicular aerial array and, indeed, over the conventional Hertzian dipole. It is compact, 
easily erected and stowed, requires a shorter length of aerial wire, and for field warfare purposes, 
more effectively merges into the skyline, affording greater concealment. 


7. A theoretical discussion of the quarter-wave system, with relevant polar diagrams, can 
be found in Air Publication 1093, and it is sufficient, here, merely to summarize certain aspects 
ofthe system. The aerial Ae is, electrically, one-quarter wavelength and is resonated to the operating 
frequency, being excited or tapped by a non-resonant line Cb, constituted of coaxial cable, near the 
earthed end through a coaxial plug’ P,. Physically Ae is slightly longer than a quarter wave and 
is shortened to’ an electrical quarter wave by a series ‘capacitance in the- transmitter and receiver 
aerial circuits. 


8. The earth acts as thaugh it were the lower half of a Hertzian dipole, current flowing into 
the earth instead of into a mirror quarter-wave section. The point of lowest impedance is at the 
base of the aerial and there is a tinear rise of impedance towards a maximum at thé elevated end. 
The major component of the aerial impedance is radiation resistance and, desirably, this is kept 
at a high value as it reduces the aerial current for a given power and minimizes the loss from earth 
resistance, 


¥. In order to keep the radiation resistance high the quarter-wave radiator is made slightly 
jonger than the physical quarter-wave as mentioned in para. 7. This consideration gives rise to 


24 
Ei where 1 equals the actual aeriallength in feet and Fmc the operating frequency 





the formula 1 — 


in megacycles. 


10. To lower earth resistance and so to prevent power loss through heating effects, a low- 
resistance earth system E is afforded by the use of eighteéri radial wires spreading the earth contact 
over an area of approximately 2,800 sq. ft. The wires are each 30. ft. long: Theoretically the 
radials may be used as a counterpoise, when they are supported and insulated from earth, alternatively 
they may be laid on the surface, as is usual in mobile worl¢ or buried. 


11. Slightly directional effects may be observed if the earthed end of the inclined aerial is 
pointed in the direction of transmission and reception. It should be appreciated that this system 
has not been designed for optimum unidirectional effects, as there is only a directional tendency 
when the aerial is used as directed. The transmission aspect of this may possibly be somewhat 
augmented by a degree of parasitic reflector tendency of the aerial mast at certain frequencies of 
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Operation and at certain distances of the aerial dlement from the mast, depending upon the angle 
of inclination of that element from the true vertical. 


12. The aerial system is fed by low-impedance (40-ohm) coaxial cable which joins to the aerial 
terminal post at P, and leads to an aerial] terminal on an aerial relay box in the vehicle. From 
this relay box untuned lines lead to coaxial sockets on the T.1090 and R.1084. Actuation of the relay 
therefore effects coaxial junction between the aerial and either the transmitter or the receiver. 
Reference to Sect. 6, Chap. 8 of this publication should be made for illustrations of the interior 
(unmodified) of the vehicle. 


13, .The utilization of the mast A as a radiator for short distance working creates a somewhat 
less efficient radiation system due to the shorter Jength involved, electrically, that is, having regard: 
to the highest frequencies for which the T.1090 is designed. A certain compensation is brought 
about by the fact that the mast averages a higher elevation over the ground than the inclined radiator 
and is truly vertical, In this case the aerial is directly energized at a point SB which is approximately 
22 per cent. up from the base. The earth system is in this application connected to the main earth 
of the vehicle. 


CONSTRUCTIONAL DETAILS 


14. The main features of the aerial system are shown in fig. 1. The mast A is constructed 
of three tubular rods of mild steel of diameters suitable to permit telescoping the sections to an 
overall length of 13 ft.2in. This is the length of the bottom section. The middle section is 8 ft. 6 in. 
and the top section 8 ft. 4 in. When extendéd the sections are rigidly secured by winged nuts at 
the ferruled ends (1) of the middle and bottom sections. The mast is fixed to the vehicle by a fibre 
bush (2) permitting a swivelling action. The base is.a part of a bearing stud SB which leads through 
the vehicle and is, internally, secured by a hexagonal nut. 


15. The mast is secured in its vertical position by a hinged vertical clamp (3) and when in the 
stowage position by.two horizontal clamps (4). When erected it is stayed by two sets of guy ropes, 
two upper (5) from the top eye-bolt ring (6) and two lower (7) from a ring (1) on the middle section 
of the mast, 


16. The aerial wire is insulated from the mast by a glass insulator (8) and a similar insulator (9) 
serves to insulate from a R.E. field pole (10) which acts as the lower end support for the aerial. The 
field pole is back-stayed (11). The earth end of the aerial wire is attached to a terminal post (12) 
on a plug’P,, type 13, clamped (13) to the side of the container of an earth mat, type.7 (14) which 
constitutes the ‘radial earth. The earthing connexion is made from the body of the plug P, bya 
metallic strip (15). An illustration of the earth mat in fig. 1 inset shows this connexion in greater 


detail. 


17. The plug, type 13, is modified to accommodate coaxial cable at its lower end and the manner 
of fixing this will be described later in this chapter. The coaxial cable Cb consists of a 120 ft. length 
which leads through an aperture (16) in the, vehicle and terminates in the instrument end, in a plug, 


type 160. 


18. The plug, type 160, connects with a coaxial socket on a terminal unit, type 4, inside the 
vehicle. The terminal unit is mounted‘on an aerial relay box and consists of three coaxial sockets, 
one of which leads via a length of cable to a socket, type 306 on the T.1090. Both ends of this cable 
are fitted with plugs, type 160. The remaining coaxial aerial socket is similarly connected to a 
coaxial aerial socket, engraved AERIAL 1 on the receiver R.1084. 


19. The portable earth mat, type 7, consists of eighteen radial wires each 30 ft. in length. The 
radials are wound on spools for stowage and fit into a eontaining box which is illustrated in the 


inset, fig. 1. 
INSTALLATION 


20. Certain modifications to transmitter T.1090 and receiver R.1084 must be carried out to 
provide for the coaxial feeding of these instruments. These modifications are detailed in Leaflets 
A.154 and B.16 of A.P.1186, Vol. II. It is essential that the modifications should be effected before 


attempting to use the aerial system, type 18. 


21. The system is fed by 120 ft. of coaxial cable PTSRB or PTSC (40 ohms) led in through a 
hole in the vehicle from the aerial terminating post (plug, type 13) to the aerial] terminal on the aeria! 
relay box. Lengths of coaxial cable, fitted with plugs, type 160, lead to the transmitter and 
receiver: coaxial sockets. The aerial relay box has to be modified in order that the three coaxial 
lines may be fitted to it. 


Modification of aerial relay box (relay, magnetic, type 36) 
22, In order to modify the aerial relay box, the steps set out below must be followed. Reference 
to the illustrations of Sect. 6, Chap. 8 of this publication will assist. 


(i) Disconnect external wiring from the magnetic relay, type 36. 


(ii) Take out four wood screws which fix the relay box to the side of the tender. Remove 
relay box. 


(11) Extract the ten wood screws which hold the back of the relay box and remove the box. 


(iv) Fit a terminal unit, type 4, consisting of three coaxial sockets and an earth mounted on a 
metal bracket, so that it is below and towards the rear of the magnetic relay box. Secure 
it by six wood screws, three on either side. 

(v) Drill three j-in. holes through the bottom of the box of the magnetic relay, so that they 
coincide with the three insulated pins of the coaxial sockets mounted on the terminal unit, 
type 4. 

(vi) Connect a length of Uniplug 7 between the insulated pin of the left-hand (looking at the 
face of the magnetic relay, type 36) coaxial socket and the MAIN AE connexion on the 
magnetic relay. N.B. This connexion and those specified in (vii) and (viii) below are to be 
made inside the back of the magnetic relay and not on its face. 


(vii) Connect a length of Uniplug 7 between the insulated pin of the centre coaxial socket of 
the terminal unit, type 4, and the TRANSMITTER connexion in the magnetic relay. 


vii) Connect a length of Uniplug 7 between the insulated pin of the right-hand coaxial socket 
. oe E ae 
on the terminal unit and the RECEIVER connexion in the magnetic relay. 
(ix) Replace the back of the magnetic relay, type 36, and secure it into its original position 
in the vehicle. 


Fitting the mast 


23. The constituent parts of the aerial system, type 18, are shown in the Appendix to this 
chapter. The necessary steps for fitting are given in paras. 24 and 25. 


24. Referring to fig. 1, two wooden battens are provided and the longer (17) of these should 
be fitted vertically to the outside of the vehicle; the shorter (18) occupies a reinforcing position 
inside the vehicle. Holes (19) are drilled for $ in. chromium steel bolts (5 in. long). 


25. A bearing stud is fitted in position indicated on the inset, fig. 1. Near the base of the long 
(outside) batten a hole is drilled for a vertical hinged clamp (3), this clamp serving to secure the 
mast when in the vertical position. Two stowage position clamps (4) are fitted horizontally to 
accommodate the mast in transit. 


Using the mast as an aertal 
26. To use the mast as an aerial for short distance working the following installation should 
be effected :-— 
(i) Connect a length (20) of cable, electric, H.T. Uniplug cotton. No. 1, SE/917, between the 
inside hexagonal nut of the bearing stud SB and the MAIN AE connexion on the magnetic 
relay, type 36. 
(u) Connect a lead from the main earth of the vehicle to the EARTH terminal on the terminal 
box, type 4. 


Operation of the aerial relay switch will now connect the 30-ft. rod aerial and earth to either the 
transmitter or the receiver. 


Fitting the aerial system to substitute vehicles using the T.R.1091 

27. Due to the different types of vehicles being used as substitutes for the general purpose 
vehicle, no standard method of fixing the aerial mast can be detailed. In most cases, however, 
the procedure will only differ from that previously detailed in that the longer wooden batten will 
need to be cut and shaped to meet the individual requirements of the vehicle concerned. 


28, On substitute vehicles the end of the 120-ft. coaxial cable to which the plug, type 160, is 
fitted must be plugged into the coaxial socket on an impedance matching unit, type 87. The aerial 
plug from the transmitter-receiver is.then plugged into a socket, type 72 (Stores Ref. 10H/9000) 
mounted on the impedance matching box and the T.R.1091 is fully fitted for coaxial feeding. The 
impedance matching box, type 87, may be fitted in any convenient position in the vehicle except 
that the socket, type 72, must be mounted within reach of the aerial plug of the T.R.1091. 
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Cable connexions to plug, type 13 

29. The method of connecting terminal, type 13, to the coaxial cable is shown in fig. 2. The 
terminal shank (1) is drilled. The insulation of the cable is cut back (2) sufficiently (approx. 34 in.) 
to allow the core conductor to project through the drilled terminal shank to the top end of which 
it is soldered (3), The braiding of the cable should be clamped between the inner and outer sleeves 
of the terminal (4) with pliers (Stores Ref. 37B/502). The bottom of the plug is securely bound 
to the cable form with bitumen tape (5) but the overall diameter must not exceed # in. 


30. For details of fitting sleeves and sealing cable, fig. 3 should be consulted. The process is 
divided into four stages. The first stage consists of the following operations:— 

(i) The guard assembly is unscrewed from the plug: and slipped over the cable. 

(ii) The outer covering of the cable is cut back (2) 2 in. from the end and removed, care being 
taken not to damage the metal braiding 

(iii) The outer covering is rolled back a further } in. to permit the sleeve assembly. 

(iv) The outer sleeve (4) is slipped over the metal braiding (5) and to assist the operation, the 
braiding is smoothed out in the direction of travel. 

(v) The metal braiding and insulation is then cut back to 14 in. from the end and removed. 
Care must be taken not to damage conductors. 

(vi) Insulation ‘sealing at the end (2) is not necessary for solid core cable. 


31. The processes of the second stage are as follows:— 


(i) Roll back the outer cover (6) of the cable as shown in the diagram thus uncovering the 
metal braiding (7). 

(ii) Insert the inner sleeve (8) between the metal braiding (9) and the insulation. The insulation 
should: project (10) + in. beyond the end of the inner sleeve. 


32. In the third stage proceed as follows:— 
(i) Draw the inner (11) and outer (12) sleeves together by means of the pliers specified in 
para. 29. This operation anchors the metal braiding. 
(ii) The projecting ends of the braiding should be trimmed off. 
(iii) Roll the cable outer covering (13) forward over the sleeves and bind in the groove on the 
outer sleeve, with waxed thread (14). 
(iv) Turn back the outer covering to the end of the binding (15). The cap must pass easily 
over the binding. 
33. The fourth stage consists of the following operations:— 
(i) Clean the core conductor and pass through the drilled hole (16) in the plug. 
(ii) The projection (17) on the inner sleeve is placed in the keyway on the screen (18) of the 
plug and the cap with guard screwed home. 
(iii) The conductor is splayed out at the. end and securely soldered (3, fig. 2). 
(iv) The projecting end is now trimmed flush with the plug. 


OPERATION 


34. The first step to be taken prior to operation of the quarter-wave aerial is to remove the 
aerial and earth connexions to the relay, magnetic, type 36. Then pull out the telescopic aerial 
mast to its full length and tighten the wing nuts. Cut a length of aerial wire R4 to the correct length 
for the frequency to be operated (see para. 9) and fix to a glass insulator which is attached to the 
top of the mast. Swing the mast into a vertical position and tighten the winged: vertical clamp. 
This will retain the mast ih a vertical position. The guy ropes are then secured to suitable positions 
on the vehicle. 


35. Run out the 150 ft. of coaxial cable from the tender and clamp the terminal, type 13 to 
the earth mat, type 7. The position can be seen in fig. 1. Next, erect the_13 ft. R. E. pole with 
glass insulator attached to the top. The pole must be placed at a suitable distance from the vehicle 
and the aerial wire passed through the insulator and secured to the terminal, type 13. 


36. Connect the plug, type 160, of the coaxial cable, to the left-hand coaxial socket on terminal 
unit, type 4, Connect the coaxial feed from the T.1090 to the centre coaxial socket and the coaxial 
feed tc the R.1084 to the right-hand coaxial socket on the terminal unit. 


37. If directional effect be desired the end of the aerial attached to the terminal, type 13, should | 
be pointed in the communicational direction. Operation with substitute vehicles is similar to that 
detailed for the general purpose vehicle. 


A.P.1186, VOL. 1, SECT. 6, CHAP. 15 
APPENDIX 
NWOMENCLATURE OF PARTS 
The following list of parts is issued for information only. When ordering spares for this aerial 


system, the appropriate section of AIR PUBLICATION 1086 must be used. 
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Ref. No. | Nomenclature. | Ref. in fig. 1 | Remarks 
: | 
10B/299 Aerial system, type 18 
Principal components:— 
Batten | 
10B/474 | Long 17 | 6 ft.0 in. x 4in. X ¢ im. 
10B/475 short 18 | 1 ft. 7 in. X 4 in. X # in. 
Clamp, hinged 
10B/304 Vertical | 3 | 
10B/305 Horizontal : 4 | 
| Guy 
10B/473 29 ft. long 3 | 
Rod | 
10B/300 Bottom section A | 13 ft. 2 in. long 
10B/301 Middle section | 8 ft. 6 in. long 
10B/302 Top section | 8 ft. 4 in. long 
10B/303 Stud, bearing SB | 
Associated equipment:— ! 
5SE/917 oan bbe uniplug cotton | 20 
oOo, I + 
SE/N.I.V ! Coaxial cable PT5RB or PTSC Cb i 
(40 ohms) | 
10.A/12919 Impedance matching unit, | | For T.1091 
type 87 | 
10B/8097 Insulators, type 17 8, 9 | 
10B/445 Mats, earth (portable), type 7 | 14 
10H/183 Plugs, type 160 | 
5F/451 Tape, insulating, adhesive | 
10H/1962 ! Terminal, type 13 12 
10H/1621_ i Terminal unit, type 4 
103B/4589 | Wire, aerial R4 Ae 
—_— : ee secieeel . ——— —SS = 
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SECTION 6, CHAPTER 18 
POWER UNITS, Types 114 and 115 
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POWER UNIT, Type 114 


(Stores Ref. 10K/350) 
Introduction 


1. This power unit is designed to provide a smoothed, direct current output from single phase, 
50 c/s A.C. mains of any voltage between 200 and 250. It is intended for either home or tropical 
use at temperatures up to 50 deg. C. (122 deg. F.) or down to —20 deg. C. (—4 deg. F\). 


2. It is made in two sections fitted with carrying handles. These sections are referred to as 
the transmitter unit and the main unit. The former provides 1,200 volts, 200 mA. for the high 
tension supply to transmitter T.1154 group when used on the ground, for training or demonstration 
purposes. The main unit gives an output of 7:3 volts, 13 amps. for the transmitter T.1154 and receiver 
R.1155 group L.T. requirements, when similarly employed, and 210 volts, 110 mA. for the receiver 
H.T.; rectification is effected, throughout, by full-wave bridge-connected rectifiers of the selenium 


type. 
3. The main section has the following dimensions :—height 1 ft. 7in., width 1 ft. 7in., and depth 
1 ft. lin. This section weighs approximately 65 lb. The transmitter section weighs approximately 


55 lb. and has the following dimensions:—height 1 ft. 7 in., width 1 ft. 74 in. and depth 104 in. The 
general appearance of the two sections is illustrated in fig. 2. 


DESCRIPTION 


4, Fig. 1 shows both units with their interconnection and the interlocking of the units with the 
transmitter and receiver equipment. 
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5. The main section contains a double-pole main switch S, controlling the A.C. power supply 
to both sections. It embodies two output circuits, the L.T, power supply and the H.T. power supply, 
each of which consists of a double-wound transformer, a bridge connected selenium metal rectifier 
and a smoothing unit consisting of two stages of choke-capacitance with bleeder resistances, A 


' ' RF 
separate transformer supplies a rectifier which energises a relay > which is operated externally. 


When this relay operates it closes the contacts connecting the incoming A.C. power supply to the 
transformers which supply the L.T. and receiver H.T. circuits. 


6. The transmitter H.T. section comprises a double-wound transformer, a full-wave rectifier, 
and a two-stage smoothing circuit comprising choke-capacitance with a bleeder resistance to restrict 
the open-circuit voltage. A relay, included in this section, derives its coil current from the L.T. 
rectifier in the main section. When this relay is energised, its contacts close and complete the circuit 
from the incoming A.C. mains to a transformer supplying the transmitter H.T. circuit. An interlock 
is provided on the H.T. transmitter section whereby the removal of the cover, which carries a shorting 
plug, breaks the relay coil circuit, and thus isolates the transformer and subsequent components 
from the mains. 


7. The input from the A.C. mains is applied at a socket SK, in the main unit and thence through 
two 5-amp. fuses F, and F, and a bridging neon pilot lamp PL, to the primary of a transformer T,. 
The induced secondary voltage from T, is rectified at a full-wave rectifier RECT, and a D.C. supply 


, ; RF | 
of 100 mA. at 7 volts is provided for actuation of a two-contact relay =" The theory of metal 
rectification can be found in A.P.1095G, Vol. I, Sect. 4, Chap. 4. 


8. The circuit associated with T, is a control circuit which is operated by the transmitter 
at its master or operational switch, in positions other than OFF. The voltage is developed across 
the points 3 and 4 of an eight-way Jones plug P, in the main unit and is taken through an octocoremet 
cable connector, normally used in airborne installations, between the transmitter and the power 
unit. Complete circuit diagrams of the transmitter and receiver can be found in Sect. 1, Chap. 7, 
and Sect. 3, Chap. 6 of A.P.1186. A skeleton diagram of the inter-connection is included in fig. 1. 


— ax Oe 
9. Thecontrol circuit associated with —>- serves to economise cathode and heater current during 


the OFF condition of the transmitter. When the circuit is closed and the relay contacts rf, and rf, 
are made, the A.C. power is applied to the primary of a transformer T,. « The secondary voltage 
from T, is rectified at RECT,. Some measure of voltage regulation is afforded by two choke coils 
L, and L,, the value of which may be between 0-004 and 0-006H, in conjunction with a 10-ohm 
bleeder resistance R,. The resistance R, permits the current to remain at a level higher than the 
critical value at which the output voltage would begin to take a sharp upward trend. 


10.. Smoothing of the output voltage is provided by a two-stage choke-capacitance filter 
comprising the chokes L, and L, with two condensers C, and C,. The condensers are, physically, 
each composed of two parallel condensers of 2,000 uF. The D.C, output of 7 volts, 13 amps. appears 
across the points 5 and 6 of the plug P, and constitutes the cathode and heater supply for both 
transmitter and receiver. 


11. When the contacts rf, and ri, are made, the A.C, input is also applied to the primary of a 
transformer T, in parallel with the primary of T,. The secondary voltage from T, is applied to a 
rectifier RECT, and smoothed through a circuit arrangement similar to that described in para. 9 
and 10. The component values are of course, different, the choke coils L, and L, having an inductance 
value of 10 to 12H at 110 mA. and the condensers C, and C, being each of 4 wF. The resistances 
R, and R, are each 50,000 ohms. The circuit associated with T, delivers 210 volts at 110 mA. across 
the points 1 and 2 of P, and this constitutes the receiver H.T. supply. 


12. The 7-volt D.C. obtained from the T, circuit, is also used to actuate, through a six-way 
plug P,, a sextocoremet cable connector (used in the airborne installation for inter-connection of 
the rotary transformer power units), and a plug P, of the transmitter unit, a relay circuit 


consisting of the two-contact relay —. Closing of the contacts po, and po, of this circuit, permits 


application of the A.C, supply from the points 10 and 12 of P, to the primary of a transformer T,. 
via two 5 amp. fuses F, and Fy, and a neon pilot lamp PL 4. 


13. The secondary voltage of 1,200 from T, is rectified at RECT,, and smoothed through a 
two-stage choke-capacitance filter consisting of two choke coils L,; and L,, each of 12 to 14H at 
200 mA. with two condensers C, and C,, each of 8 wF. A bleeder resistance R, of 50,000 ohms 
is across the output, the positive of which is applied to the transmitter through a single-point plug 
P, and the uniplugmet connector normally employed in the airborne installation. The negative 
returns through the point 7 of Px. 


Octocoremet (SE/2067) 069) 2pin plug P5 


to transmitter plug D P pin socket SKI a 
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F24 nt Nae : ROR Uniplugmet (5E 758) «3 RY 
i x to transmitter : 


4 (ES | (RRR) HT. plug C 
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MAIN UNIT TRANEMITTER UNIT 
Fig. 2.—Power unit, type 114 


CONSTRUCTIONAL DETAILS 


14. The power unit is made in two sections fitted with carrying handles. Both sections are 
constructed of folded steel sheet with reinforced welded corners. It is designed for floor or bench 
mounting, four $ in. holes being provided on angle-iron spacer strips. The fixing holes are 1 ft. 0 in. 
between centres on the sides and 1 ft. 5% in. front to rear. The sides of the units are constructed of 
honeycombed. wire mesh and the removable top covers are louvred for ventilation. The cases 
are brown standard anti-gas paint finished. 


15. The front panel of the main unit contains the double-pole, tumbler type ON-OFF switch 
S,, the two slide-lock 5-amp. B.S. fuse plugs and sockets and a viewing bezel for the pilot lamp PL. 
The input leads are wired to a two-pin socket SK, attached to the cover and this engages with a 
two-pin plug in the instrument when the cover is in position, 


16, The eight-way output socket provides the following output leads:— 


Points — RF. 

3and4 — Control circuit to complete relay 9 circuit externally 

5and6 —  L.T. to receiver and transmitter 

1 and 2 — H.T. to receiver 

7 — H.T. negative to transmitter 

8 and 5 — Control circuit of H.T. section to complete relay oe circuit externally 


2 


The six-way plug P, (Stores Ref. 10H/426) affords the connection, via a connector, to the H.T. 
transmitter unit. 
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17. The main unit components are assembled in two compartments. The upper comprises 
a F 
three sub-assemblies, which, taken from front to rear of the instrument, are the pilot (=) circuit, 


the transmitter and receiver L.T. and receiver At, circuit and the H.T, filter circuit. The trans- 
formers, chokes, and condensers are grouped in the lower compartment. 


18, The transmitter unit has a two-pin plug P,; provided on the cover to mate with a 
two-pin socket SK, in the instrument when the cover is in place. A six-way input plug P, (Stores 
Ref. 10H/426) provides the following input leads from the plug P, on the main unit:— 


Points 
10 and 12 — Input 
9 and 8 --- Input to relay ad 
7 — aneniites H.T. negative 
1] — Earth 


A one-way output plug P, (Stores Ref. 10H/430) provides the H,.T. transmitter output to the 
uniplugmet cable connector. This plug is shielded by a small Hinged door, 


19, The transformer T, and chokes L, and L, are mounted in the upper compartment of the 
unit and the lower compartment houses the six units of the rectifier RECT,. The pilot lamp PL, 
is mounted at the rear of the top compartment. 


20. The transformer primaries of T,, T;, and T, are tapped for adjustment as to input voltage. 
Two taps, zero and 10, are situated at one end, and three, for 200, 220, and 240 volts at the opposite 
end of the winding. The transformer secondaries have three tappings, grouped at one end. Two 
of these are used as assembly tappings for varying rectifier characteristics and one serves as an 
“age” tap to compensate for any change in the selenium rectifier. There are no primary tappings 
on the transformer T,. 


INSTALLATION 


21. Details of the correct Octocoremet, Sextocoremet and Uniplugmet cable connectors as 
used in the airborne installation of the transmitter and receiver can be found in Section 6 of the 
appropriate aircraft handbook. Input from the A.C. mains should be made with 7/0-029 in. cable. 


22, The unit is designed-for use indoors under conditions where the ambient temperature is 
between the limits of —20 deg. C. (—4 deg. F.) and +-50 deg. C. (122 deg. F.). It is designed for 
tropical conditions, but should be used under as dry conditions as possible. When mounted on the 
floor or a bench there should be a clearance of 6 in. around all four sides and above. 


23. It is not intended that the units should be used separately, that is to say, the main unit 
should not be used alone for receiver supply only, nor should two receivers be used with the main 
unit. 


24. To make adjustment to suit the supply mains voltage, remove the cover and adjust the 
tappings of the control (T,), low tension (T,) and receiver H.T. transformer (T,), as indicated in the 
accompanying table:— 


Supply voltage Use taps 
200 ‘a és Q and 200 
210 ie ke 10 and 200 
220 ian vex Q and 220 
230 ga wit 10 and 220 
240 eu was 0 and 240 
250 or ian 10 and 240 


The tappings of the transmitter H.T. unit transformer primary is similarly marked. 


25. Do not sit on the power units or place anything on top or around them. or the ventilation 
will be restricted. Should there be any danger of dripping water, the units may be protected by 
standing them beneath a roof placed a foot, or more, above them and so arranged that any water 
dripping from the roof falls clear of the units. 


SERVICING 


26. It should not be necessary to clean the relay contacts. To renew a fuse, slide the cover 
about $ in. upwards and then withdraw, replacing the blcwn fuse wire with 36 s.w.g. copper wire. 
To renew a pilot lamp, remove the cover and fit a neon indicating lamp arranged for a 250-volt supply. 
Always check the mains voltage before connecting the units to it. Switch off mains before connecting 
the units. Switch off mains before making any internal adjustment or replacement and before 
inserting the H.T. plug in the transmitter unit. 


POWER UNIT, Type 115 
(Stores Ref. 10K/351) 
Introduction 


27. This power unit is a constant-potential rectifying device designed for use with the trans- 
mitter T.1154, receiver R.1155 equipment and associated rotary transformer power units, type 33 
and 35, which havea nominal 24-volt rating. _The unit is intended for indoor use on home duty 
where the average temperature does not exceed 25 deg. C. (77 deg. F.) with occasional short periods 
up to 35 deg. C. (95 deg. F.), It is operated from the single phase, 50 c/s, A.C. mains at voltages 
from 200 to 250, 


—————— 





battery | 


ye. 


Fig. 3.—Power unit, type 115 


28. It provides, automatically, for any current demand up to 26 amps. D.C, at 25 volts, 
irrespective of variations of + 6 per cent, in the voltage or of + 1 per cent. in the frequency of the 
A.C. supply or of the current drawn from the power unit. Rectification is effected by the use of a 
full-wave, bridge-connected rectifier of the selenium type and smoothing is provided by a floating 
lead-acid accumulator of 24 volts. Should the accumulator become discharged, the power unit 
automatically charges it and, when fully charged, will maintain its condition by a trickle charge. 


29. The components are housed in a single folded sheet steel box, the general appearance of 
which is shown in fig. 3. The overall dimensions are:—height 1 ft. 11§ in., width 1 ft. 4{ in. and 
depth 1 ft. 8 in. The weight of the equipment is approximately 170 lb. 


DESCRIPTION 
30. The theoretical circuit diagram, fig. 4, represents the split-phase constant—potential system 
used. The circuit provides immediate compensation for transient changes in load and input voltage. 
Low percentage of ripple in the output voltage is achieved by the circuit providing constancy, both 
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of mean and instantaneous voltage, by a conversion of single-phase to three-phase power at medium 
and large loads and by the production of a flat-topped rectifier input wave at light loads and on 
open circuit. The power consumption on full load is, approximately, 950 watts at 0-95 power factor. 
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Fig. 5.—Simplified diagram of constant-potential system 


31. The circuit, used to produce load compensation, consists of two transformers T, and T, 
having their primary windings connected, in series, across the incoming A.C. supply. A simplified 
diagram of this arrangement is shown in fig.5. The primary winding of the transformer T, is shunted 


by a condenser C,, the capacitance value of which is determined at assembly adjustment, and which 
may be 40 uF, 40 pe + 16 BF, or 40 wF + 16 wk + 8 wF. The secondary windings of T, and T, 
dre in Scott-connection. This is applied as a three-phase system to a selenium bridge connected 
rectifier RECT,. 


32. At small values of load current the one phase of the three-phase output is progressively 
lost as the load current is reduced. The circuit reverts to single-phase operation at no load. By this 
means a high degree of mains compensation is provided. 


33. Voltage regulation curves, applicable to the type 115, are shown in fig. 6. for + 6 per 
cent. fluctuation in the mains supply. 


TOP LIMIT OF VOLTAGE 


OM LIMIT OF V@LTAG 


= Mains = 6% 


=F 


D.c. VOLTAGE 


D.C. ry 
F'g. 6.—Voltage regulation curves, type 115 


34. When the rectifier is not functioning as a three-phase one, that is, at light loads, the output 
is substantially single-phase full-wave rectified and whereas normally a ripple percentage of 50 per 
cent might be expected, this condition does not apply. The resultant A.C, input wave to the rectifier 
is not sinusoidal in these circumstances but is flat-topped and the R.M.S. output ripple percentage, 
even at open circuit, does not exceed 25 per cent. of the mean output voltage. 





35. Under overload conditions there is a reversion to single-phase similar to that caused by a 
reduction in lord and a rapid collapse of output voltage takes place. This affords protection for the 
rectifier and its associated components against severe overloading. 


36. Due to transient variations in mains and load, it is necessary for any filter circuit to have 
a time constant which is long compared with the transient recovery time of the circuit. The filter 
output impedance, however, must be small when compared with the load impedance at the lowest 
frequency of load pulsation. A reservoir condenser is inadmissible on the output, as this would 
ruin the regulation. 


37. An accumulator connected directly to the rectifier output would have the same effect as 
the condenser at light loads and it is, therefore, essential to use a filter choke L, with an air gap which 
is adjusted on test to determine performance on light load, By this means the performances of the 
unit can be adjusted to any desired characteristic. 


38. By “floating’’ an accumulator having 12 lead-acid cells of 40 amp. hr. capacity at the 1U-hr. 
tate, across the output, stability is maintained and easy adjustment of the output characteristic is 
preserved. The accumulator is maintained within the required voltage limits and the possibility 
of overcharging or discharging under all conditions of load and mains voltage is eliminated. 


39. The power unit is designed to operate between the limits of 25-2 volts at 26 amps. and 30 
volts at 0-2 amp. D.C. 


CONSTRUCTIONAL DETAILS 


40. The power unit, type 115, has a similar case construction to that utilized-in the type 114. 
It is intended for wall fixing with two Zin. holes top and bottom spaced 12 in. horizontally between 
centres and 22 in.. vertically. The front panel of the instrument contains the 30-amp. triple pole 
ON-OFF switch and the input and output fuses F,, F,, F, and F,. The fuses are of the slide-lock 
holder variety. The fuse covers and bases are each marked with the circuit in which they are 
used, ACN, ACL, DC+ and DC—,. The name plate will also be found on the front of the instru- 
ment, ‘This is engraved with a theoretical circuit diagram. 
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41. On the side of the instrument there are two conduits with rubber grommets, one of 
# in, for the A.C, input and one of 1 in. for the D.C. output, The input lines are attached to 
terminals mounted on porcelain terminal blocks and these are mounted inside the side panel. The 
two transformers T, and T, are mounted one above the other, The selenium rectifier RECT, is 
mounted to one side and the choke L, and the three-part oil-filled condenser C,, which is rated 
at 320 volts working, are on the bottom panel. 


INSTALLATION 


42. The connections to the A.C, mains are made with 7/0:029 in. cable and the cable ends 
required are B.7607/2 with natural sleeve. This applies also to the earth connector. The D.C. 
output is made through 7/0-052 in. cable with B.7607/12 cable ends alone. 


43. The temperature must be ee that the average does not exceed 25 deg. C. (77 deg. F.) 
with occasional short peaks of 35 deg. C. (95 deg. F.). The equipment is designed for. indoor use in 
a dry climate. Should there be any risk of condensation or leakage from above, the bare unit should 
be protected by means of a sloping roof placed 12 in. above it and so designed that any falling moisture 
is caught by the roof and falls clear of the unit. The unit is designed for wall mounting, a clearance 
of 6 in, being necessary beneath, with 12 in. clear'above. Check the A.C. input voltage before con- 
necting the apparatus and ensure that the leads A and P are on their correct tappings. On no 
account should any alteration be made to tappings except for this adjustment of A and P. 


44, To adjust the input for voltages between 200 and 250, remove the top cover of the power 
unit and connect the two leads marked A and FP to the appropriate tappings as listed in the accompany- 
ing table:— 


Input voltage Connect wander tapping A to:— Connect wander tapping P to:— 


200 
210 } As Ps 
22 
230 \ Ag Pe 
24 
oso } As Py 


There are other sets of terminals on the transformers T, and T, but these are assembly adjustment 
terminals and should on no account be touched. 


45. Do not put anything on top of the power unit as this will restrict ventilation. This applies 
more particularly to the practice of placing accumulators on the instrument with the danger of 
spilling the electrolyte. Accumulators should not be stood immediately beneath the unit. On 
no account should water be allowed to drip on to the unit. 


SERVICING 


46. No servicing should be necessary on this equipment. Should it be necessary to renew 
a fuse, slide the holder cover about } in. upwards and withdraw, using 24 s.w.g. pure tin wire for 
renewing the A.C. fuses and 25 s.w.g. copper for the D.C. fuses. The fuse covers and fuse bases are 
marked with their appropriate circuit and care should be exercised to ensure that the D.C, and A.C. 
covers are not replaced on the wrong fuse holders. 


47. The floating accumulator will require no more than the periodical inspection to see whether 
the electrolyte level has dropped. In this case it should be topped up in the usual manner. 
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SECTION 6, CHAPTER 24 
POWER UNIT, TYPE 301 


INTRODUCTION 


1. The power unit, type 301 is designed for use with the transmitter receiver, type T.I8.1196 
when employed on ground W/T Stations and replaces the power unit, type 87 for this purpose. 


General description 


2. The power unit, type 301 normally operates from a 200 to 260-volt single phase 50-cycle 
A.C, supply and provides all requisite supplies for operation of the transmitter-receiver as follows :— 


(i) 28 amps. A.C. at 6-3 to 6-8 volts, required for filament heating. 


(ii) 0-3 amps, D.C. at between 24 and 28 volis tequired for relay operation and the frequency 
selection mechanism. 


{iii} 230 volts D.C. at 70 wA, (approximately) required as H.T, supply for valve anodes. This 
is regulated so that, should the anode current drop to 30 mA, the anode voltage will not 
rise above 300 volts, and the supply is smoothed so that the ripple is less than 1 per cent, 
when on load, 


Circuits 

3. The power unit is connected to the mains via a 3-pin plug, type 292, the centre pin of which 
is connected to the mains transformer core and earth. This plug is located within the securing 
handle of the unit and must be removed before the unit can be withdrawn from the transmitter- 
receiver chassis assembly. A mains switch is provided adjacent to the mains plug and the power 
unit outputs are connected to the transmitter-receiver via a 6-pin Jones type plug, This plug has 
the same terminal ontputs as the power unit, type 87 except in that the two terminals previously 
used for supplying the rotary transformer in the power unit, type 87, now provide a 24-volt D.C. 
output for relay operation. 


4, By referring to the circuit diagram (fig. 1) it will be seen that the input supply is connected 
to the transformer T, via the double pole switch S and two fuses, type 5. The transformer T, has 
four secondary windings :— 


(i) A 6-3-volt winding providing 2-8 amps. A.C. for heating the transmitter-receiver filaments, 
A pilot lamp is connected across this winding. 


(ii) A 250-0-250-volts winding which is connected to the anodes of the rectifier valve, type 
6X5G, which provides the requisite H.T. D.C. for the transmitter-receiver valve anodes. 


(iii) A 6-3-volt winding providing 0-6 amp. A.C. for heating the filament of the rectifier valve. 


(iv) A 32-volt winding connected to the selenium bridge type rectifier which provides 24 volts 
D.C. required for operating the transmitter-receiver relays. The condenser C, is inclided 
in the output cirenit to protect the rectifier W, from switching surges. 


5. The rectified E.T. supply is smoothed by the two electrolytic condensers C, and C, and 
by the choke L,. 


6. ‘The dimensions of the complete unit are the same as those of the power unit, type 87, with 
which it is interchangeable, but it should be noted that when the power unit, type 301, is used with 
the T.R.1196, an extra connection is required in the chassis assembly between pin No. 12 of the 
power unit Jones plug and pin No. 2 of the 2-way W-type plug. This modification has been 
incorporated in all chassis assemblies, type 7, after No. 278, but a circuit check between these two 
points before inserting the power unit may be considered advisable. 
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ALDIS SIGNALLING LAMP 
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THE ALDIS SIGNALLING LAMP 
(Stores Ref. 54/760) 


INTRODUCTION 


1. The Aldis signalling lamp is intended for signalling between aircraft, with either one 
or both in flight and also for ground signalling purposes, It may be used either in daylight 
or darkness. The lamp is designed primarily for hand use, but in some instances a socket for 
a standard heliograph tripod is fitted to the lower part of the body for use on the ground. It 
is not possible to give any definite indications regarding the maximum range obtainable, as 
this depends on many variable conditions. It may be assumed, however, that the lamp can be 
used with success in daylight at any range within which aircraft are visible. 


2. The beam of light from the lamp is focussed by means of a mirror, and has a very small 
angle of divergence. Signalling is carried out by displacement of the mirror axis with respect 
to. the axis of the lamp. This has the effect of changing the direction of the beam, enabling it 
to be directed on to, or away from, the receiving station. In order that the receiving station 
may be kept in the field of the lamp, a combined peep and telescopic sighting device is provided. 
This device is known as the aeroscope and is mounted on the upper part of the lamp casing. 


3..When signalling, the lamp is connected to the aircraft supply by means of a flexible 
lead terminating in a two-pin plug. The lamp is then held by the handle and the réceiving 
station sighted in the aeroscope. One of the triggers in the handle is now depressed, closing 
the circuit and illuminating the lamp. Whilst this trigger is maintained in this position the 
second trigger is operated to produce the morse signals, being pressed to direct the beam on to 
the receiving station for a ‘‘ mark ” and released to produce a “‘ space”. 


CONSTRUCTIONAL DETAILS 
The Lamp 


4. The lamp is illustrated in figs. 1 and 2. The lamp body is a cup-shaped aluminium casting 
on the side of which is riveted a small housing which contains the mounting for the bulb. This 
mounting consists of a spring blade, insulated from the body, and making contact with the base 
of the bulb stem when the latter is screwed home in its socket. The socket is also insulated 
from the body. The two supply leads are taken to a trigger switch in the handle and thence 
to the blade and bulb socket respectively. The bulb socket is threaded externally to take a 
knurled union nut (1), by means of which the bulb is retained in the socket. On the inner 
side of the socket is cut a small keyway which registers with a pin on the stem of the bulb. This 
prevents rotation of the bulb during fixing, and ensures correct fitting. 


Handle and operating gear 


5. The handle is of the pistol-grip type and is constructed in two portions. The main 
portion is riveted to the body of the lamp, while the other part may be detached by removing 
two setscrews, thus giving access to the connections and trigger mechanism which are cantained 
inside the handle. 


6. Referring to fig. 2 the mechanism conisists of a spring trigger (1) and a handle switch (2). 
The handle switch (2), when depressed, completes the lamp-battery circuit, and is so arranged 
that it is kept depressed when the lamp is held in the hand. The upper trigger (1) actuates the 
mirror tilting mechanism as described in para. 3. The socket (8) through which the supply cable 
is led into the handle is of the two-pin type. Into this is plugged the two-pin plug (1, fig. 3), and 
the ring nut (2, fig. 3) is screwed on to the externally threaded union (3). From the socket one 
lead is taken direct to the lamp socket, and the other is taken through the contacts of the handle 
switch (2), to the other side of the lamp socket. 
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Fic. 1. Aldis Lamp. 
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Mirror 
7. The reflecting element consists of a Mangin mirror (2, tig. 1), wlich 1s a combined lens 
and mirror. The mirror is mounted in a hght brass spinning and is pivoted on pin centres, the 
conical ends of which are case-hardened and ground, The pin centres are mounted in split lugs 
provided with clamping screws. One of the pin centres (4, fig. 2) has a slotted end for adjustment. 
purposes. 


8. The mirror tilling device is operated by the trigger lever (1, fig. 2), and gives a movement 
of approximately 44° to the mirror which corresponds to 9° deflection of the beam. The upper 


end of the lever is fitted with a roller to reduce wear on the brass spinning in which the mirror is 





JIG. 2, Aldis Lamp, showing operating trigger. 
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mounted. Depression of the trigger causes the roller to press forward the upper part of the 
mirror against the action of a control spring. A small plate is riveted to the spinning to provide 
additional protection against the wear due to the roller. The two extreme positions of the 
mirror (i.e. with the trigger at rest and depressed) are fixed by two stops. The stop limiting 
the amount of forward tilt of the mirror consists of an adjustable milled-headed screw (5, fig. 2) 
with an external locknut. The second stop is accessible only when the detachable part of the 
handle is removed. It consists of a brass screw, the end of which is slotted for adjustment and 
provided with a locknut. This stop determines the mirror position when the trigger lever is 
free. 


Cover glasses 

9. The cover (3, fig. 1) consists of an annular metal plate or bearer ring in which is fitted a 
plain glass disc. In the bearer ring are cut three equally spaced key-hole slots, for attachment 
to a ring plate fitted with three mushroom-headed studs, mounted on the front of the casing. 
At one of the key-holes is fitted a spring clip with a dimple in it. This rides over one of the 
mushroom-headed studs and prevents the cover from being accidentally released. The cover 
glass has no part in the optical arrangement of the lamp and is provided to protect the bulb 
and mirror from the weather. The optical efficiency of the lamp will not be affected if the cover 
glass is broken. The clear cover glass may be removed and a red or green glass substituted. 


Bulb 

10. This bulb has been specially designed for use with the Aldis lamp and is of the gas-filled 
type. The correct bulbs for use are “ Lamps, filament; 12 volts, 36 watts” (Stores Ref. 5A/367), 
or ‘‘ Lamps, filament, 24 volts, 36 watts ” (Stores Ref. 54/1900). In place of the normal bayonet 
or screw fitting, the bulb has a special union and stem attachment. At the base of the stem 
a shouldered plug is secured, and above this a union nut is mounted loosely on the stem. The 
position of the bulb is located by registration of a pin and keyway, so that when the bulb is in its 
socket, the two horizontal coils which comprise the filament are in line with the receiving station. 
The bulbs are carefully standardized for focus and sighting during assembly, 


Aeroscope 

11. The aeroscope (4, fig. 1) consists of a five-combination lens telescope, in which four 
cross hairs are mounted to include a central rectangle which is the field of view. The receiving 
station must be kept in this rectangle while signals are being transmitted. For close working, 
a peep-sight view-finder is formed on one side of the telescope. A V-type back and foresight is 
also provided. The aeroscope may be adjusted to suit individual eyesight by means of the 
adjusting collar (5). 


Cable 

12. A length of 2-core, 23/36 cable (Stores Ref. 54/397) (fig. 3), is supplied with each lamp. 
One end of the cable carries the plug portion of a two-pin plug-and-socket union, the plug (1) 
being secured to the socket by means of a union nut (2). The other end of the cable carries a 
two-pin plug (3) (Stores Ref. 5C/959). 


PRECAUTIONS AND MAINTENANCE 
Sighting adjustment 
13. The lamp should be periodically tested for sighting adjustment. This may be accom- 
plished ini the following manner :—A stationary object, at a distance of 30 to 50 feet from the 
lamp, should be sighted in the central rectangle. of the telescopic sight. When the switch and 
mirror-operating triggers are depressed the beam should fall directly on the object viewed. If 
the beam falls short of or beyond the object, the lamp requires adjustment. 


14. This is effected by means of the lower stop (5) shown iri fig. 2. This setscrew determines 
the extreme position taken up by the mirror when the trigger is depressed. The locknut on this 
adjustment must first be slackened off and the setscrew adjusted until the beam falls directly 
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on the object sighted. The locknut must then be tightened up. Jn xo civcumstances should any 


attempt be made to adjust the lamp by altering the position of the aeroscope, which is pinned to the 
lamp body. 


Fitting new bulbs 


lo. When a new bulb is being fitted it should be turned so that the small locating pin at 
the base of the stem is towards the back of the lamp. Press the stem well down in the socket 
taking care, belore so doing, that the pin engages with the socket kevway. The bulb should be 
hed down in the socket with one hand while the union nut is tightly screwed up with the other. 
Make sure that the bulb stem is firm in the socket and take care lo avoid bending the 


bulb stem. 
Do not replace unserviceable bulbs im the carrying case ; they should be discarded. 





Fic. 3. Connecting cable. 


Precautions 


16, The filaments of the bulbs used for the Aldis lamp are specially designed, and have a 
high intrinsic brilliance. They are intended for intermittent use only and are actually overrun 
when used on the aircraft supply. A short life only, therefore, can be expected. For this reason 
the lamp must never be used as a spot-light or flood-light or for inspection purposes. Bulbs 
having bent stems should never be employed, as it is essential that the bulb filament is located 
at the focus of the mirror. It is important to keep the lens mirror, bulb and front cover glass 


free from steam or moisture, as this produces diffusion and scattering of the beam and renders 
the lamp inelficient. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is given for information. In ordering spares for this lamp, the appropriate 
section of AIR PUBLICATION 1086 must be used. 








Ref. No. Nomenclature. | Ouantity. | Remarks. 
fi i ne err 





dA/760 Lamp, signaljing. | 4 in. Aldis type. Complete with aexoscope, 
lamp, filament (Stores Ref. 54/367), and 
' —_ connecting cable (Stores Ref. 54/397). 
Spares -— 
5A/397 Cable, connecting. 1 Complete with plug (Stores Ref 4€/959). 
9A/1320 Glass, clear. 1 
5A/1900 Lamp, filament 24-volt. i ‘ For use when aircraft supply is 24 volt. 
Accessories -— 
5A/396 Box. I For complete lamp. 
5A/1674 Box. For one each of Stores Ref. Nos. 5A/1151 
and 5A/1152. 
Glass :— 
5A/1151 Green. 1 
5A/11§2 Red. { 
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SIGNALLING LAMP, TYPE B 
(Stores Ref, 5A/2334) 


INTRODUCTION 


1. The signalling lamp, type B, is intended for visual signalling between aircraft in flight, or 
for air to ground signalling, by day or by night. When used in aircraft the lamp is plugged into a 
socket connected to the general services supply, and when used on the ground it is connected across 
a standard 12-volt or 24-volt accumulator depending on the rating of the lamp filament supplied. 


2. The beam of light is focussed by means of sights attached to the lamp body. Signalling is 
carried out by breaking the current to the lamp filament by means of a trigger switch on the right- 
hand handle, the time taken for the filament to hght up and black out being sufficiently short to 
permit signalling at a speed of between 8 to 10 words per minute. 





Fig. I—Signalling lamp, type B 


OPERATION 


3. When signalling, the’ lamp which is connected to the source of supply by means of a flexible 
lead terminating in a 2-pin plug, is held in both hands with the corrugated rubber eye-piece against 
one of the eyes. he other eye is closed and the target is brought to the centre of the foresight, and 
held there. For day signalling, the target should, as far as possible, be held in the inner ring, as this 
is the part of the beam with the greatest intensity. The eye should be placed so that the circumference 
of the back-sight is approximately concentric with the rings of the backsight. For night signalling 
“t is only necessary to keep the target within the outer ring, which is made visible by a coating of 
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luminous paint. The rings of the foresight are raised above the lamp body to give a clear view all 
round the sight, so that if the target is lost owing to sudden movement of the aircraft, it can be quickly 
regained. A disc of clear synthetic material is fitted inside the rubber eyepiece to prevent a jet of 
air impinging on the eyeball when the lamp is used in a strong wind. 


CONSTRUCTIONAL DETAILS 
The lamp 


4. The lamp is illustrated in figs. 1 and 2. It consists of a paraboloidal reflector with a filament 
lamp and lamp holder enclosed in the cylindrical body, to the back of which is attached a pair of 
handles. On the top of the body is mounted a pair of open sights in alignment with the axis of the 
reflector. 


5. Referring to fig. 2, the lamp body (6), the cover (11), and the brackets (4) on which the 
handles and backsight are mounted are made of steel. The edge of the reflector (10) is folded back 
and slips over the rim of the lamp body and is held in position by the cover which is in turn secured 
by means of the diametrically opposite spring clips (8) hinged to the lamp body. 


Reflector 

6. The reflector (10) is of aluminium, treated to increase the reflectivity and protect the surface 
against abrasion and corrosion. The centre of the reflector is shaped to take the lampholder, the 
connections to the lamp being made one through a phosphor-bronze spring and the other through the 
terminal tag (9). 





Fig. 2—Details of lamp 


Sights 

7. The sights are made of zinc base alloy, the foresight (7) being riveted to the lamp body and 
the backsight (2) to the bracing strut (3) between the brackets for the handles. The backsight is 
circular, the diameter of the hole being approximately that of the pupil of the eye in daylight. The 
foresight consists of two concentric rings, the diameter of the outer ring being 6 deg. when viewed 
from the backsight. This is approximately 1 deg. more than the angle of the divergence of the beam, 
and the whole of the beam should therefore fall evenly inside the outer ring. 


8. A rubber eye-piece (1) is fitted to the backsight to enable the sight to be held firmly against 
the eye without discomfort or injury, and to exclude extraneous light when signalling at night. 


Front cover 

9. The cover (11) (Stores Ref. 54/2335) consists of an annular steel plate in which is fitted 
a disc of clear glass. If necessary a cover (Stores Ref. 5A/2336) containing a green disc or a cover 
(Stores Ref. 5A/2337) containing a red disc, may be fitted, these discs may be of glass or synthetic 
resin material. 


Handles 

10. The handles which are of moulded insulation material are constructed in two portions, 
the whole being screwed to the bracing struts which are spot welded to the brackets, and the brackets 
are spot welded to the lamp body. 


Switch 

11. The switch housed in the right-hand handle is operated by means of the trigger (5) and is 
of the single pole type, having contacts of gold silver alloy. The contacts are rigid in order to give 
a definite make and break. 


Filament lamp 

12, The correct lamp to be used is “Lamp, filament, 12 volts, 30 watts’ (Stores Ref. 54/2339) 
or “‘Lamp, filament, 24 volts, 30 watts’ (Stores Ref. 5A/2340). The filament lamps are correctly 
focussed during manufacture and no adjustment is necessary when a new filament lamp is inserted. 
As the lamps are intended for use on a flashing circuit, their continuous life is short, viz. approximately 
25 hours at 13 or 26 volts for lamps normally rated at 12 and 24 volts respectively. The lamps 
should therefore never be used as a spot light except in a real emergency. 


Cable 

13. A length of Dusheath 4, small, twin core cable (1, fig. 1) (Stores Ref. 5E/1611), is per- 
manently attached to the lamp body and a standard 2-pin plug (2, fig. 1) is‘connected to the free 
end of the cable. Abrupt bending of the cable at the point of entry to the lamp body is prevented 
by a rubber sleeve. 


PRECAUTIONS AND MAINTENANCE 

General 

14. If the lamp has been damaged in any Way it should be tested to ensure that the signals 
are in alignment with the beam. This may be accomplished in the following manner. A stationary 
object, at a distance of approximately 50 ft. from the lamp, should be sighted in the centre of the 
foresight inner ring when viewed through the backsight. When the switch is operated the beam 
should fall directly on the object viewed. If the beam does not fall on the target, the lamp should 
be returned to a maintenance unit for repair. 


15. The reflecting surface of the reflector may be cleaned by wiping with a clean cloth, or, 
if necessary, by washing with non-alkaline soap and water. 


16. The switch contacts (12, fig. 2) should require to be cleaned only at rare intervals, if at 
all. If the contacts have been cleaned, care should be taken to ensure that full surface contact is 
obtained. 


17. In early models a spare filament lamp is carried in a clip inside the carrying case, but in 
later models the spare filament lamp is carried in a clip in the lamp body. Do not replace unservice- 
able filament lamps in the carrying case, they should be discarded. It is important to keep the 
reflector, bulb, and front cover free from steam or moisture, as this produces diffusion and scattering 
of the beam and renders the lamp inefficient. 
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APPENDIX 


NOMENCLATURE OF PARTS 


The following list of parts is issued for information. "When ordering spares for this lamp, the 
appropriate section of AIR PUBLICATION 1086 must be used. 


Ref. No. Nomenclature Oty. | Remarks 
5A/2334 Lamp, signalling, type B Complete with front cover, clear, cable 
P pee . cormact ug (Stores Ref. SE/1611) 
Spares :— 
5E/1611 Cable, connecting J mero with plug (Stores Ref. 
5C/959) 
5A/2335 Front, clear 1 
5C/959 Plug, 2-pin, type A 1 
Accessories :— 
5A/2338 Box I For complete lamp 
5A/2368 Box 1 For coloured fronts 
5A/2336 Front, green 1 
5A/2337 Front, red j 
5L/2339 Lamp, filament, 12-volt, 30 watts l Spare lamp for carrying case (in early 
or models) or for lamp body (in later 
5L/2340 Lamp, filament, 24-volt, 30 watts ] models) : 


P797 M11204/1401 5/42 8750 C&P Gp.1 


